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ROY M. 


AETIOLOGY OF CORONARY HEART DISEASE IN OLD MEN* 


BY 
ACHESON?* 





From the Department of Social Medicine, Moyne Institute, University of Dublin 


In recent years much attention has been paid to 
coronary heart disease in middle-aged men, because 
in this group the incidence of and the mortality 
from the disease have increased very considerably. 
Yet coronary disease is also a very common cause 
of ill health and death in men who have retired, so 
that when the author had the good fortune to be 
allowed to make an epidemiological study of a 
group of Dublin men aged 65-85 years, he decided 
to concentrate on coronary heart disease. In an 
attempt to review recent trends in cardio-vascular 
disease in Ireland and so to provide a background 
for the present study, a separate analysis of mortality 
statistics in the Republic of Ireland over the past 30 
years was also made (Acheson and Thornton, 1958; 
Acheson, 1960a). This showed that mortality there 
from coronary artery disease has increased thirty- 
fold in the past 30 years, while the mortality from 
cerebrovascular accidents has changed little. 


MATERIAL AND METHOD 
THe SAMPLE 


The men were all pensioners on the list of Messrs. 
Arthur Guinness, Son and Co. Ltd. (Dublin), and 
their names were selected in a random manner as 
follows: every man aged between 75 and 85 was 
chosen, between the ages of 70 and 74 every third 
man was omitted from the list, and between the 
ages of 65 and 69 alternate men were omitted. This 
method of selection produced 267 names in all, and 
each man was sent a postcard inviting him to attend 
in the Company's medical department for clinical 
examination; the actual attendances (221) are shown 
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by age in Table I, together with the numbers who 


























did not attend, because they refused, were ill, had 
left the country, or had died. 
TABLE I 
SAMPLE 
Unable to 
Attended Attend Refused to 
Age Invited through Iliness Attend 
(yrs) to or Death 
attend |—— -— 
No. Per No. Per No. Per 
cent cent. cent. 
65-69 92 82 89 6* 7 3 3 
70-74 100 86 86 11 il 3 3 
75-79 40 29 72 10 25 1 2 
80-85 35 24 69 10 29 1 3 
Total | 267 221 | 82 | 38° | 14 | 8 3 

















* Also one man had left the country 


CLINICAL EXAMINATION 


All the men were seen by the author between 
January, 1957, and June, 1958. A full clinical 
history was taken, with particular reference to 
symptoms of cardiovascular disease; notes were 
also made of habits and past illnesses. A physical 
examination included a study of the circulatory 
system and a standard 12-lead electrocardiogram 
(ECG). Blood pressure was recorded in the recum- 
bent position and the distance across the chest 
between the maximum cardiac impulse and the 
midline (Wood, 1956) was measured with a linen 
tape to the nearest } inch. With this exception (i.e. 
locating apex beat), the methods used in conducting 
the physical examination conformed as closely as 
possible with those described by Hunter and 
Bomford (1956). The 58 men who did not suffer 
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from angina pectoris and in whom no other contra- 
indication* to exercise was apparent were asked to 
walk backwards and forwards over Master’s steps 
(Master and Oppenheimer, 1929; Master, Friedman, 
and Dack, 1942), each man wearing ECG terminals 
on his wrists and ankles, until moderate breathless- 
ness developed. A record was kept of the time taken 
over the test and of the number of trips made (for 
details see Acheson and Acheson, 1958). The subject 
then lay down on the couch and was re-connected 
to the electrocardiograph; between 25 and 30 
seconds elapsed between the time that the man had 
stopped work and the time that the subsequent ECG 
was commenced. The tracing after exercise was 
confined to Leads I, II, III, V;, and V,, which were 
recorded in series over a period of 5 to 7 minutes. 


ANTHROPOMETRIC TECHNIQUES 


The standing height of each man, in his stocking 
soles, was measured to the nearest } inch and his 
weight was recorded without shirt or shoes, but 
wearing his trousers. From these measurements the 
ponderal index (Pearl, 1940; Sheldon, Stevens, and 
Tucker, 1940; Parnell, 1958) was calculated, using 
the formula: 

Height in inches 








3 \/ Weight in pounds 

All the men had had their height and weight recorded 
when they first joined the brewery and these data 
were also available. Skinfolds were taken as being 
indicative of body fat, and these were measured in 
millimetres with a Harpenden skinfold caliper 
(Tanner and Whitehouse, 1955). The following sites 
on the left side of the body were studied: 


(a) Over the triceps midway between the shoul- 
der and the elbow, 

(b) Beneath the lower angle of the scapula, 

(c) Above the iliac crest in the midaxillary line. 


In order to obtain a fat “score’’ these were added 
and the total was transformed to a logarithmic 
scale using the formulat recommended by Edwards, 
Hammond, Healy, Tanner, and Whitehouse (1955) 
for eliminating skewness from the distribution. 

A preliminary analysis of the first 129 case records 
showed a relationship between physique and 
coronary heart disease which will be described 
below. In order to investigate this further, the 
following additional anthropometry was carried out 
on 91 of the last 92 men to be examined: the chest 





* The criteria of Wood (1956, p. 3) were taken as a basis for deciding 
whether symptoms presented by a patient were those of angina 
pectoris. Other contraindications included such different conditions as 
senility, varicose veins, osteo-arthritis of the hip, and Parkinsonism. 
t z = 100 log,, (reading in 0-1 mm.—18). 
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fully inflated and fully deflated; and on the left side 
of the body the flexed biceps, maximum calf diameter 
while standing normally, distance between the con- 
dyles of the humerus at the elbow, and between those 
of the femur at the knee. Circumferences were 
measured (in cm.) with a flexible steel tape, and the 
bone measurements were taken with a pair of stiff 
engineers’ outside calipers, the distance between the 
points being read off a steel rule. 


INTERPRETATION OF ELECTROCARDIOGRAMS 


The electrocardiograms were all assessed by Dr, 
E. Donald Acheson. The reliability of his inter- 
pretations was examined by inviting each of three 
other experienced assessorst to make independent 
readings of a subsample of 56 tracings chosen at 
random; this showed that his error (as defined by 
Fletcher and Oldham, 1959) in distinguishing 
normal from abnormal tracings was 3 per cent. In 
terms of the specific diagnosis accorded to each 
abnormal tracing, the level of agreement was not 
nearly so high, ranging from 100 per cent. for atrial 
fibrillation through 50 per cent. for infarction to 
20 per cent. for myocardial ischaemia. Full details 
of this study, together with several specimen tracings, 
are published elsewhere (Acheson, 1960b). 


BIOCHEMICAL INVESTIGATIONS 


Within 13 hours of collection the specific gravity 
of the urine was measured and tests were made for 
protein and sugar. The serum was separated from 
the blood sample and albumin and globulin, sugar 
and cholesterol were estimated. Particular care was 
taken with the cholesterol estimations which were 
made by the techniques of Sackett (1925) and of 
Anderson and Keys (1956). A report giving full 
technical details together with particulars of the 
correlates of the serum cholesterol has already been 
published (Acheson, Hemmens, and Jessop, 1958). 
The reliability of the cholesterol estimations was 
checked by a simultaneous interchange of five 
specimens with the Courtauld Laboratory, Middlesex 
Hospital, London, which also used Anderson and 
Keys technique. The means were 229 and 235 mg. 
100 ml., and the correlation r between the two sets of 
readings was 0-88. 

In addition serum proteins and lipoproteins were 
separated by paper electrophoresis, using a minor 
modification of the technique of Dangerfield and 
Smith (1955); the strips were scanned with an 
automatic reflectance scanner (Latner, Molyneux, 





t Dr. A. J. Thomas, United Cardiff Hospitals; Dr. Grant Lee, 
Radcliffe Infirmary, Oxford; and Dr. I. T. T. Higgins, M.R.C. 
Pneumoconiosis Research Unit, Penarth, Glamorganshire. 
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and Rose, 1954; further details Acheson and Jessop, 
to be published). The electrophorograms were also 
kindly read for pre-$-lipoprotein by Dr. Elspeth 
Smith and all the strips she graded as scoring 2 and 
over (Smith, 1957) are classified in this study as 
showing pre- 8-lipoprotein. 


CLASSIFICATION OF HEAVINESS OF WORK 


Each man gave details of the jobs he had per- 
formed during his working years together with the 
time he had spent at each. A list was then made of 
the jobs each man had held the longest and this was 
given to one of the Company's Medical Officers for 
classification into three groups, “‘Heavy”’’, “‘Inter- 
mediate”, and “Light”, according to the physical 
effort involved. 


RESULTS 
PREVALENCE OF CORONARY HEART DISEASE 


Table II shows the method of diagnosing coronary 
heart disease in 88 of the 221 men who attended. 
62 of the 88 had abnormal ECGs. The electro- 
cardiographic changes which were accepted as being 
indicative of coronary heart disease in this age group 
were: myocardial infarction; RST segment depres- 
sion of | mm. or more, or T-wave inversion, or both, 
in left ventricular lead: (in the absence of patho- 
logical Q-waves) in cases without aortic valvular 
disease; atrial fibrillation without other cause; 
and complete bundle branch block. 


TABLE II 
METHOD OF DIAGNOSING MEN WITH CORONARY HEART 
DISEASE 


CORONARY HEART DISEASE IN OLD MEN 











: No. of 
Signs Cases 
ECG changes at rest only ... ve ia din 39 
ECG changes at rest and angina pectoris | ans 19 
ECG evidence of myocardial ischaemia after exercise ... 
Angina pectoris only sil an 26 
Total om = aes er ioe oa <a 88 
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The number of men showing each of these patterns 
can be seen in Table III. There were also 26 men 
with angina pectoris, but without these ECG changes. 
Eleven of the 88 men with coronary disease (13 
per cent.) had never had any cardiac pain, severe 
palpitations, or symptoms of cardiac failure. 


TABLE III 


ELECTROCARDIOGRAPHIC CHANGES ACCEPTED, IN THE 
ABSENCE OF CERTAIN CONTRAINDICATIONS, AS BEING 
INDICATIVE OF CORONARY HEART DISEASE 




















. No. of 
ECG Changes Gomme 
Myocardial Infarction ath aii ea ae pie 8 
Atrial Fibrillation... — ae i ‘ae Be pa 
Complete Bundle Branch Block (a) — wit ais 3 
(6) left ‘ = 0 
RST Segment Depression (> 1-0 
mm) and/or T-wave Inversion 
in Left ventricular Leads (a) at rest “ 38 
(b) after exercise only 4 
Total _ ves ‘i uae ves en a 62 








Of the 58 men who performed the exercise toler- 
ance test satisfactorily, the subsequent ECG showed 
no signs of coronary heart disease in 22; in the 
ensuing analysis these men will be referred to as 
“healthy”. Of the 133 who were not found to have 
coronary heart disease this leaves 111, who either 
had a normal ECG at rest but were considered unfit 
to perform the exercise for reasons other than 
angina pectoris, or whose ECG before or after 
exercise showed abnormalities other than those 
listed above; such men are described as “‘Indetermin- 
ate”’. 

The age distribution of the 88 men described in 
Table II can be seen in Table IV, where it is shown 
that, aithough coronary disease is most prevalent in 
the oldest age group, there is little difference between 
the other three. 


TABLE IV 
AGE DISTRIBUTION OF MEN WITH CORONARY HEART DISEASE 














Seen at Clinic Not seen at Clinic Total 
Age (yrs) Coronary Coronary Coronary 
Heart No. at Per Heart No. at Per Heart No. at Per 
Disease Risk cent. Disease Risk cent. Disease Risk cent. 
65-69 i... Nod aot 33 82 40 1 10 10 34 92 37 
70-74... ad ai 31 86 36 2 14 14 33 100 33 
15-79 ain ae 12 29 41 2 11 18 14 40 35 
80 and Over ase r= 12 24 50 2 11 20 14 35 40 
Total 221 7 
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It is shown in Table V that the age difference 
between case and control groups is significant 
at the 5 per cent. level. Table IV also gives the 
ages of those who did not attend for medical 
examination but were entered in the brewery 
records as having coronary heart disease, and 
in them the recorded prevalence (which is 
almost certainly an underestimate of the true 
prevalence) is very much lower in all age groups, 
though there is a suggestion of increasing prevalence 
with age. Only those seen at the clinic will be 
considered further in this paper. 


COMPARISON BETWEEN CLINICAL AND ANTHROPO- 
METRIC CHARACTERISTICS OF MEN WITH CORONARY 
HEART DISEASE AND THE REMAINDER 


In Table V certain clinical and anthropometric 
characteristics of men with coronary heart disease 
are compared with those of the remainder. For this 
analysis “‘indeterminate”’ and “healthy’’ men were 
combined, because apart from the fact that the 
“healthy” men were a little younger (see also 
Acheson and Acheson, 1958, Table IV) they did not 
differ from the indeterminate group in any of the 
characteristics studied. A subsequent follow-up 
showed, however, that they had a better expectation 
of life (Acheson and Acheson, to be published). 
Similarly, with the exception of serum lipids (see 
below) the case group was fairly homogeneous in 
respect of the variables studied, regardless of the 
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method of the diagnosis. For instance, in the eight 
men with myocardial infarction, the mean ponderal 
index was 12-77 and 12-40 on entry and at survey 
respectively, and the mean fat index 249-87. These 
values are closely comparable with those for the 
whole case group—as indeed were the findings 
for tobacco consumption and heaviness of work. 

It can be seen that the men with coronary heart 
disease differed significantly from the rest inasmuch 
as they were slightly older, they were physically 
stockier at the time of the survey, and they had higher 
diastolic blood pressures. They also tended to be 
fatter and to have higher systolic blood pressures, 
Because all the men with at least | mm. depression 
of the RST segment of the ECG were taken as 
having coronary heart disease, it is probable that 
some who were suffering from hypertensive heart 
disease only were included, since it has been shown 
that the patterns of left ventricular hypertrophy and 
myocardial ischaemia cannot be reliably distin- 
guished in this age group (Acheson, 1960b). The 
difference in arterial blood pressure may be due to 
them alone, and not to the men with “true” coronary 
heart disease; in order to investigate this possibility 
the mean blood pressure of a// the 38 men with RST 
segment depression was calculated. The mean 
systolic pressure proved to be 183-4 mm. Hg (S.E. 
5-7) and the mean diastolic pressure 98-6 mm. Hg 
(S.E. 2-3). Neither of these is significantly higher 
than the values for the rest of the coronary group, 
but this contribution does explain most of the 





























LE V 
CHARACTERISTICS OF 88 MEN “WITH CORONARY ee DISEASE, 
COMPARED WITH THE REMAINING 133 ME 
Coronary Difference 
Characteristic Heart Disease from t P 
Group Remainder 
Age (yrs) 72°67 + 1-33 2-04 0-05 
Height (in.) At entry* 67-91 + 0-05 0-16 
At survey 66°98 ~0-07 0-19 
Weight (Ib.) At entry* 155-19 2:12 1-02 0-4 
At survey 160-01 4-06 1-04 0-4 
Ponderal Index At entry* 12-77 0-03 0-60 0-6 
At survey 12-37 —O-15 5-25 0-001 
Fat malt va rae ion Total of Three Skinfolds (Log scale)t 252-48 +381 1-30 02 
Blood Pressure (mm. Hg) Systolic 177-23 +6°23 1-50 0:2 
Diastolic 97-27 + 3-88 2-15 0-05 
Apex Beat (in.) Distance from Mid-line 4°58 0-00 0-00 
SerumLipids Cholesterol (mg.) 213-0 +70 1-06 03 
Lipoproteins (Ratio £/«) si 1-93 +011 1-61 0:5 
Frequency of Pre-f-lipoprotein (per cent. ) 22-00 +5-00 0-83 0:5 




















* See footnote * page 53. 
+ See footnote + page 50. 
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difference in systolic pressures between case and 
control groups shown in Table V, although it only 
accounts for half the difference in diastolic pressure. 
It is worth adding here that other workers (Brown, 
Davidson, McKeown, and Whitfield, 1957; Thomas, 
Cochrane, and Higgins, 1958) have found the 
diastolic blood pressure to be raised in men aged 
§5-70 with coronary disease. More important, how- 
ever, similar tests showed that this sub-group differed 
little if at all from the rest of the coronary cases in 
respect of age, ponderal index, or any of the three 
criteria of serum lipid abnormality. On the other 


on entry and such differences as were found in body 
weight could have occurred by chance in 40 per cent. 
of samples. 

In view of the definite difference in ponderal 
index, which was first noted when a preliminary 
analysis was made of the records of the first 129 
men to attend the clinic, additional anthropometry 
was carried out on 91 of the last 92 men (40 with 
coronary heart disease and 51 controls); the results 
are shown in Table VI. In the coronary heart 
disease group the flexed biceps, subcutaneous fat, 
breadth of femoral condyles, deflated chest circum- 









































TABLE VI 

SOMATOMETRIC COMPARISONS BETWEEN 40 MEN WITH CORONARY HEART DISEASE AND 51 CONTROLS 

Coronary Difference 
Measurement Heart from t P 

Disease Remainder 
Ponderal Index At entry* 12-94 0-02 o2s | — 
At survey 12:47 0-18 1-302 0-2 
Chest (cm.)... Deflated 9288 | +106 0803 | OS 
Inflated 98-25 0-39 0-298 — 
Expansion 5:37 0-70 1-667 0-2 
Muscle (cm). i 2 34-44 - 0-46 0-812 0-5 
Biceps 30°50 1-11 1-891 0-2 
Bone (cm.) Femur 9-75 on »=0| 60-937 | O6 
Humerus 8-07 0-11 1-021 0-4 
Fat ... ” int “an ie Total of Three Skinfolds (Log scale); 250-08 - 7-53 1-049 0-3 




















* See footnote * page 53. 
See footnote ¢ page 50. 


hand they do account for some of the extra body fat 
of the coronary group. 
There was no difference in stature or physique* 


*The fact that physique differed significantly between the two 
groups at the time of the survey, but not when the men first joined 
the brewery merits further comment. There are three possible reasons 
for this: 

(i) The men who later developed coronary heart disease lost more 
in stature through the years than the controls. An analysis of 
the data gave no grounds for believing this—although all the 
men did “shrink” to some extent, thus lowering the mean 
ponderal index for the entire sample. 

(ii) The coronary heart disease group gained more weight during 
the years than the controls. Table V shows that there were in 
fact only 2 lb. more difference between the two groups at the 
survey than there had been previously. Such weight gain would 
presumably be due to laying down adipose tissue, and the 
analysis does not show a significant difference in this respect. 

(iii) The two groups differed significantly throughout, but the 
initial measurements were not sufficiently well standardized 
to show this. There is reason to believe that this was indeed the 
case. The purpose of these earlier measurements was simply 
to ensure that the recruits came up to certain basic requirements 
in terms of weight for height; they were not designed for 
research or scientific work. The senior medical attendant at 
the time of the survey recalled that, whereas his former chief 
measured the recruits without boots and with few clothes, 
some of his erstwhile juniors were less careful, and at times 
the height and weight were recorded of a fully clothed man with 
footwear. Analysis tended to bear this out, because groups of 
men who joined the brewery during certain periods tended to 
lose more height per year between recruitment and the survey 
than other groups recruited at different times. Furthermore, 
stature was frequently recorded to the nearest whole inch. 
Such variation in technique would tend to blur any difference 
in physique which may have existed between the two groups 
of men. 





ference, and calf all tended to be greater, but the 
chest expansion and breadth of humeral condyles 
were less. None of these differences reached the 
conventional limits of statistical significance in the 
relatively small numbers examined. 


SERUM LipIDs 


The serum cholesterol was only 7 mg./100 ml. 
higher in the coronary heart disease group than the 
other 133 men (see Table V) and did not differ at all 
between the “healthy” and “indeterminate” groups. 
The §/« lipoprotein ratio and the frequency of 
pre- 8-lipoprotein tended to be higher in the coronary 
group, but in each case the probability lay outside 
the conventional limits of statistical significance. For 
the eight men with myocardial infarction, however, 
all three measures of the serum lipids were higher 
than those of the coronary group taken as a whole. 
When the eight men with infarction were compared 
with the control group, the difference for serum 
cholesterol was found to be significant (P <0-05) and 
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the probabilities for the lipoprotein factors were 
reduced from 50 to 30 per cent. (Table VII). 


TABLE VII 


BLOOD LIPIDS OF EIGHT MEN WITH MYOCARDIAL 
INFARCTION COMPARED WITH 133 CONTROLS 








Myocardial | Difference 
Lipid Infarction from t P 
Group Remainder 
Serum Cholesterol (mg.) 237-37 +31°37 2-06 | 0-05 
Lipoproteins (Ratio ra 2-03 +0-21 1:23 | 03 
Frequency of Pre-{-lipo- 
protein (per cent.) 37-5 +20°5 1:17 | 03 

















PHYSICAL ACTIVITY AT WORK 


Table VIII shows a comparison between the 
coronary heart disease group and the rest of the 
sample in terms of the amount of physical exertion 
involved in the job which they had had the !ongest. 
It can be seen that in neither group does the observed 
distribution deviate to any extent from the expected 
but such deviation as exists shows that the prevalence 
is lowest in those whose work was heavy and highest 
in those whose work was comparatively light, while 
the intermediate group take an intermediate position. 
When similar Tables (not shown) were drawn up to 
compare the “healthy” men with the coronary 
group and with the indeterminate group, the values 
for ~?,2, were 0-03 and 0-16 respectively (P>0-9). 


TOBACCO AND ALCOHOL 


Information about the smoking habits of the men 
at the time of the survey is given in Table IX. In 
contrast to their alcohol consumption (see below) 
very few of them were able to recall exactly how 
much they had smoked when they had been fully 
employed, although most of them said that when 
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they went on pension they smoked less than they 
had previously. There was a very pronounced 
relationship between age and the type of tobacco 
used; 62 per cent. of the men aged 75 years and over 
were pipe smokers and 9 per cent. cigarette smokers, 
as compared with 28 per cent. pipe smokers and 5] 
per cent. cigarette smokers in the men aged less than 
75 years. It seemed, in fact, that the 1914-1918 war 
was a Critical period as far as the use of tobacco was 
concerned; those whose smoking habits were 
established before that time preferred a pipe, but 
those who started smoking during or after the war 
chose cigarettes; a similar observation has been made 
of Englishmen (Edwards, McKeown, and Whitfield, 
1959). 


TABLE IX 
SMOKING HABITS AT TIME OF SURVEY, BY AGI 











Age (yrs) 
Type of Tobacco Under 75 75 and Over Total 
No. | Per cent. No. | Per cent. 

Cigarette ... a 85 51 5 9 90 
ipe ‘ass om 47 28 33 62 80 
Cigarette and Pipe 8 5 3 6 1! 
fone se sea 27 i6 12 23 39 
No Record kite 1 0 1 
Total -. | 168 53 221 

















In none of the groups of smokers was there any 
suggestion of a relationship between the use of 
tobacco and the incidence of coronary heart disease. 
However, when the three groups of smokers are 
combined, and their distribution in respect of 
whether or not they had coronary heart disease is 
compared with that of the non-smokers, there are 
five fewer smokers among the coronary group than 
would be expected were the distribution random. 





























Taste VIII 
DISTRIBUTION OF SAMPLE BY PHYSICAL ACTIVITY AT WORK IN THE JOB THEY HELD THE LONGEST 
Physical Activity at Work 
Survey Group Light Intermediate Heavy No Total 
Actual Expected Actual Expected Actual Expected on 

Coronary Heart Disease oe 18 17-28 28 26°31 40 42-41 2 88 r 
Indeterminate and “Healthy” 26 26-72 39 40-69 68 — to 2. 
Rs se es 44 44-0 67 67-0 108 100 | 2 21 





























x*(2) = 0-45 (0:8>P>0-7). 
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The probability of this occurring by chance on the 
basis of y* is between 5 and 10 per cent. (Table X). 


TABLE X 


COMPARISON BETWEEN ALL SMOKERS AND NON- 
SMOKERS IN CORONARY GROUP AND REMAINDER 





























Coronary Group Remainder 

Smoking © |—_4-——_-|—___,-_ Total 

Habits Actual Expected Actual Expected 
Smokers... | 67 71-58 114 109-42 181 
Non-Smokers 20 15-42 19 23-58 39 
Total 87 133 220 
—_ a = 
(1) = 2°73 (0-1 >P>0-05) 


Table XI compares the consumption of stout of 
the two groups, both at the time the men were seen, 
and when they were at work. Two points about this 
Table are worthy of comment; first there is little to 
suggest that there is any relationship between the 
amount of stout consumed and the presence of 
coronary heart disease; secondly as a group they 
reduced their alcohol intake by over 80 per cent. 
when they retired. The reasons for this were multiple; 
all of them had been entitled to at least 2 pints* a 
day free of charge—the draymen had many more 
than that—but when they retired this allowance 
stopped. When they became pensioners they had 
less money to spend on alcohol, and their need for 
fluids was presumably less than when they were doing 
hard work. Yet the fact remains that men, some of 
whom had averaged 20 pints a day for 30 years, were 
able to reduce this at will without any apparent ill 
effect; it seems to follow that stout drinking even in 
extreme quantities does not necessarily lead to 
addiction. 





























TABLE XI 
CONSUMPTION OF STOUT BY CORONARY GROUP AND 
REMAINDER 
Coronary Heart 
Consumption of Disease Group Remainder 
(pints/day) Mean S.E. Mean S.E. 
Before Retirement ... 64 0-65 5-8 0-42 
After Retirement... 1-2 0-14 1-1 0-10 
DISCUSSION 


Before attempting to evaluate the findings in this 
analysis, it must be emphasized that it is a retro- 
spective study of survivors only, and that it therefore 
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* Imperial pint = 0-5682 litres. 
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differs materially from two of the major surveys of 
Morris (Morris, Heady, and Barley, 1952; Morris, 
Heady, Raffile, Roberts, and Parks, 1953) which, 
although to some extent retrospective in time, were 
prospective inasmuch as they used comprehensive 
medical records and so permitted men who died to 
be included in the analysis. It differs also from the 
retrospective survey of Gertler and White (1954) 
because the present data have the advantage that 
they are divisible into cases and controls, whereas 
Gertler and White were obliged to try to find matched 
controls from the population of Boston as well as 
using a comparison group of 146 unmatched male 
volunteers. The surveys of Thomas and his col- 
laborators (Thomas and others, 1958; Thomas, 
Cotes, and Higgins, 1956) are the most closely 
comparable, in both the viewpoint of sampling and 
case-finding. Moreover, Thomas and Higgins both 
co-operated in the study of observer variation on 
the present ECGs and their level of diagnosis is very 
similar to that of this study (Acheson, 1960b). 
These aspects of survey technique are important 
when the results of each are compared. 


PREVALENCE 


The prevalence of coronary heart disease in the 
sample analysed above does not differ materially 
from that in the sub-sample which was reported 
previously. The comments and comparisons then 
made (Acheson and Acheson, 1958) are equally 
applicable here and need not be repeated. In the 
earlier study, however, no reference was made to 
the estimate by Morris and others (1952) that the 
overall prevalence of coronary disease in doctors 
aged 65 is 9 per cent. The very wide disparity be- 
tween their figure and that reached in the present 
paper is probably largely due to the different methods 
of case-finding, for Morris had to depend on records 
of men who had lost time from work because of their 
illness, whereas each of the Dubliners was carefully 
examined. Many of those who had incontravertible 
signs of coronary heart disease had learned to live 
with their incapacity so that they had neither lost 
time before retiring nor consulted a doctor after- 
wards (see Acheson and Acheson, 1958; Table IX). 
Two other factors which weigh in opposite directions 
will influence the present estimate of prevalence: 
first, it will have been slightly inflated by the inclusion 
of some men whose RST depression and/or T-wave 
changes in left ventricular leads was due to hyper- 
tension, but were indistinguishable clinically from 
those with myocardial ischaemia without cardiac 
pain (Acheson and Acheson, 1958; Acheson, 1960b); 
secondly, it is certain that seven of the 45 men who 
did not attend the clinic had coronary heart disease, 
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and it is highly probable that the prevalence among 
these absentees was in fact greater than among those 
who were examined (see Cochrane, 1951), their 
mortality over a 2-year period being certainly almost 
twice that of the attenders (Acheson and Acheson, 
to be published). Thomas and others (1958), who 
used sampling and diagnostic techniques similar to 
those used in this research, found the prevalence of 
coronary disease in miners aged 55 to 64 years to be 
38 per cent. and in farm-workers of the same age to 
be 28 per cent., estimates which accord with those 
reported here. 


PHYSIQUE 


The fact that men with coronary heart disease are 
heavier for their height, i.e. stockier, than the 
controls seems to be the only result of the present 
study which meets with universal agreement. 
Gertler and White (1954) found that the ponderal 
index of American men who had had a coronary 
thrombosis before the age of 40 years was 0-18 less 
than that of the controls—a difference which was 
significant and agreed closely with that reported 
here. They were also able to somatotype their 
subjects, using the technique of Sheldon and others 
(1940), and they classed the coronary group as 
endomorphic mesomorphs (i.e. squarely built 
muscular men with a tendency to adiposity). In a 
report on post mortem examinations of patients 
dying of coronary disease before the age of 46 years, 
Spain, Bradess, and Huss (1953) also concluded that 
the “predominant” mesomorph was especially at 
risk. Morris, Heady, and Raffle (1956) did not have 
enough cases to compare the physique of the busmen 
who developed coronary disease with that of the 
remainder, but by comparing the sizes of their 
uniforms they did show that drivers, who are 
particularly prone to coronary disease, were burlier 
at all ages than conductors. Thomas and others 
(1958) did not use any index of physique and, 
although they found their coronary group to be 
significantly heavier than the controls, this must in 
part be due to the fact that they were significantly 
taller. Their coronary group did, however, have a 
greater arm girth without showing any difference in 
the amount of subcutaneous fat in the arm, a finding 
which led the authors to the conclusion that the 
weight difference was more likely to be due to 
muscularity than to fat. In a longitudinal study, 
Dawber, Moore, and Mann (1957) showed that 
excess weight corrected for height carried an extra 
liability to coronary heart disease but they assumed 
without justification, that such excess of weight was 
primarily due to obesity. Forssman and Lindegard 
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(1958) found their subjects to be fatter but, although 
they measured physical strength, which did not differ 
between the groups, they did not assess muscularity 
somatometrically. These conclusions, taken jn 
association with those shown in Table VI, indicate 
that at all ages the muscular man, who is perhaps a 
little overweight, is particularly liable to develop 
coronary heart disease. 


SERUM LIPIDS 


It has been suggested previously (Thomas and 
others, 1958; Oliver, 1958) that the part played by 
serum cholesterol in the pathogenesis of coronary 
disease may be greater in younger than in older men, 
Gertler and White (1954) found that the cholestero] 
was 62 mg./100 ml. higher in their group of patients 
than in their unmatched controls, and this relation- 
ship between coronary heart disease and serum 
cholesterol in young men has been repeatedly demon- 
strated by other authors (Oliver and Boyd, 1953: 
Spain, Bradess, and Greenblatt, 1955; Dawber and 
others, 1957; Doyle, Heslin, Hilleboe, Formel, and 
Korns, 1957; Forssman and Lindegard, 1958, etc.). 
Even subclinical coronary heart disease in apparently 
healthy young men is associated with a raised serum 
cholesterol (Rumball and Acheson, 1960). Yet, in 
parallel with the present group of old men, taken as 
a whole, Thomas and others (1958) found in their 
subjects, all aged over 55 years, that the cholesterol 
level in the coronary group did not differ significantly 
from that of the controls. An important differentia- 
tion in the clinical type of disease which is associated 
with raised serum lipids was made by Dawber, 
Kannel, Revotskie, Stokes, Kagan, and Gordon, 
(1959), who showed that, whereas new cases of 
coronary thrombosis developing over a 6-year period 
in Framingham had a raised serum cholesterol, new 
cases of angina pectoris did not. This also is consis- 
tent with the present findings, for the eight men with 
myocardial infarction—presumably those who had 
suffered a thrombosis and survived—did have a 
significantly raised cholesterol level, the difference 
between them and the controls being 31 mg. 
100 ml. 

The §/« lipoprotein ratio, which is raised in 
coronary heart disease in younger men (Barr, Russ, 
and Eder, 1951; Russ, Eder, and Barr, 1951; Oliver 
and Boyd, 1955), was not significantly raised in 
these old Dubliners, and the frequency of pre- °- 
lipoprotein also higher in younger men with fresh 
infarcts and myocardial ischaemia (Smith, 1957; 
Weitzman and Smith, 1959)—differed little between 
the controls and the whole group of old men with 
coronary disease. 
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SMOKING AND ALCOHOL 

The prospective survey of the relationships 
between smoking and lung cancer in British medical 
practitioners by Doll and Hill (1956) showed 
coincidentally that there was a relationship between 
the consumption of tobacco and deaths from 
coronary heart disease, but this was significant in the 
younger doctors only. They could establish no such 
relationship in men aged over 65 years, nor could 
McKeown and his collaborators in a survey of the 
smoking habits of 1,700 men aged 60 to 69 years 
(Brown, McKeown, and Whitfield, 1957; Edwards 
and others, 1959)—both studies thus support the pre- 
sent failure to demonstrate a correlation between 
smoking and coronary heart disease in old men, 
whereas Dawber and others (1959) confirm its asso- 
ciation with “‘an increased incidence of non-fatal myo- 
cardial infarction and of death from coronary heart 
disease in men 45-62 [years old]”. Neither Gertler 
and White (1954) nor Dawber and others (1959) 
found alcohol consumption to be raised in coronary 
heart disease, and Reid (1958), having reviewed data 
from other sources, concluded that, although ex- 
cessive indulgence in alcohol is associated with a 
high death rate from circulatory disease in general, 
it does not appear to cause coronary disease. 


HEAVINESS OF WORK 

Although Morris (Morris and others, 1953; 
Morris and Crawford, 1958) concluded that heavy 
work has definite prophylactic value against develop- 
ing coronary heart disease early, against dying 
shortly after the first attack, and to a lesser extent 
against the disease occurring at all, he did not claim 
that activity at work prevents coronary heart disease. 
Subsequent authors who have claimed inability to 
confirm Morris’ findings have not had data which 
were at all suitable for testing his hypothesis. The 
failure of the present study or that of Thomas and 
others (1956) to show any relationship between 
coronary disease and effort of work are certainly 
not at variance with Morris’ hypothesis, for in both 
studies the samples were aged over 55, were sur- 
vivors, and were mostly suffering from the sort of 
disease that was preponderant in Morris’ conductors 
and postmen. Furthermore, in men aged 55 years 
and over, the incidence of coronary heart disease 
that was not immediately fatal was almost identical 
in drivers and conductors, as it was in postmen and 
telephonists; and in their later analysis of national 
post mortem statistics Morris and Crawford (1958) 
found that the prophylactic effect of heavy work 
became progressively less in the older patients. The 
pathological classification used by Morris in the 
last mentioned report compares more closely with 
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that of the present study because, as well as those 
with angina, there were Dubliners with ECG 
changes only, a type of patient of which Morris 
would have been unaware among his London 
Transport or Post Office employees, who, being 
symptom-free would not have taken time off work 
or even consulted a doctor as a result of their 
coronary heart disease. Like his angina group, 
however, they were evidently suffering from a 
chronic form of the disease and over 2 years the 
prognosis for the angina and “ECG only” group 
proved to be almost identical (Acheson and Acheson, 
to be published). The findings in a Birmingham 
survey also suggest that expenditure of effort is 
prophylactic in the more acute form of coronary 
disease only because it was in Social Classes I and 
II that the light and sedentary workers had a higher 
incidence of coronary heart disease (Brown, David- 
son, and others, 1957), and it was in Class I that 
“‘*myocardial occlusion” as opposed to “other forms 
of coronary artery disease’ was predominant 
(Brown, McKeown, and Whitfield, 1958). 


AETIOLOGY OF CORONARY HEART DISEASE IN OLD 
MEN 


It would seem that the majority of old men with 
chronic coronary heart disease who are active 
enough to attend a medical department for examina- 
tion differ in many respects from young men who 
suffer “‘acute” coronary thrombosis; the older group 
taken as a whole do not have higher serum lipids, 
they do not smoke more, and they have not held less 
energetic jobs. With the important exception of the 
eight men who had myocardial infarction and whose 
serum cholesterol] levels were raised, the only 
similarity between the younger and older groups is 
that both are muscular and perhaps have a tendency 
to obesity. This raises important questions. Do the 
greater part of these survivors have the same disease 
as the acute and dangerous infarct which has become 
so much more common in younger men? To what 
extent does a high serum cholesterol contribute to 
the pathogenesis of coronary atherosclerosis in man? 
Is the increased incidence of coronary heart disease 
in such disorders of lipid metabolism as xanthoma- 
tosis and diabetes concerned solely with coronary 
atherosclerosis, or with raised coagulability of the 
blood, or with both? Does tobacco act only through 
the known effect of nicotine on the vascular bed 
(Burn, 1951; Henderson, 1953; etc.), or does it act 
in other ways? Morris (Morris, 1951; Morris and 
Crawford, 1958) believes that there has been no 
increase in the amount of coronary atheroma over 
the past 50 years, and that some other cause should 
be sought for the rise in incidence of coronary heart 
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disease. Presumably, because coronary athero- 
sclerosis is rare or absent when the cholesterol is low 
(Higginson and Pepler, 1954; Toor, Katchalsky, 
Agmon, and Allalouf, 1957; Brunner, Manelis, and 
Loebl, 1959; etc.) and increases in frequency as the 
cholesterol rises (Oliver and Boyd, 1957), because 
coronary thrombosis seldom if ever occurs without 
coronary athersclerosis, and because there is thought 
to be a thrombotic element in atheroma formation 
(Duguid, 1954; Duguid and Robertson, 1955), there 
has been a tendency among many authors to assume 
that the cholesterol-atherosclerosis relationship is 
the most important from the aetiological viewpoint. 
Such an assumption disregards the cogency of 
Morris’ arguments, for it has now been shown that 
the coagulability of the blood is increased in hospital 
patients with coronary heart disease (McDonald and 
Edgill, 1957) and that such patients become unduly 
lipaemic after a standard fat meal (Woldow, Chap- 
man, and Evans, 1954; Mitchell and Bronté Stewart, 
1959). Evidently coagulability and the lipid content 
of the blood are closely related (Fullerton, Davie, 
and Anastasopoulos, 1953; O’Brien, 1956; 
McDonald and Fullerton, 1958a; Maclagan, Billi- 
moria, and Curtis, 1958) and, while exercise reduces 
both lipid content and coagulability (McDonald and 
Fullerton, 1958b; Cohen and Goldberg, 1960), 
smoking is associated with a raised serum cholesterol 
(Gofman, Lindgren, Strisower, de Lalla, Glazier, 
and Tamplin, 1955; Dawber and others, 1959; 
Karvonen, Keys, Orma, Fidanza, and Brozek, 1959). 

All this suggests that coronary heart diseases can 
be classified in two broad groups which differ in 
their aetiology as well as their clinical manifestations. 
The first is angina pectoris (or subclinical ischaemic 
disease due to coronary sclerosis and detectable on 
the ECG) which is likely to be found in old men, 
perhaps in the more active young men and certainly 
in Social Class V (Brown and others, 1958). The 
second, which tends to develop in younger men who 
smoke, are inactive at work, and consume many of 
their calories in the form of saturated fats (which in 
the opinion of Sinclair (1958) are deleterious because 
they have a high ratio of non-essential to essential 
fatty acids), is coronary thrombosis, the “new” 
disease commonest in Social Class I (Brown and 
others, 1958) and a much more sinister entity. Of 
the 88 cases of coronary heart disease in this study, 
eighty would seem to fit broadly into the first cate- 
gory, and the eight infarctions into the second. Such 
a classification is obviously a gross simplification of 
a very complex problem, however, for both forms 
can and frequently do occur in the same patient; 
angina can develop in young men and acute occlusion 
in old men, although according to Morgan (1956) 
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the latter may in some cases be due to an atheroma- 
tous embolus. Yet such a classification is in line with 
the suggestions of other authors (Morris, 195]; 
Elkeles, 1957; Brock, 1958; Morris and Crawford, 
1958; Reid, 1958; Acheson, 1958; Robertson, 1959: 
Gresham and Howard, 1960; etc.) and does help to 
explain several of the apparent inconsistencies and 
contradictions in the current literature. It also 
helps to explain why mortality from cerebral 
haemorrhage (International List 331), another 
condition which is associated with atherosclerosis, 
has not increased in the same way as that classified 
in the International List as “coronary artery disease” 
(No. 420). 


SUMMARY 

221 of a random sample of 267 pensioners, aged 
65-85 years, on the books of Messrs. Arthur 
Guinness Son and Co. Ltd. (Dublin), were inter- 
viewed and examined physically by the author 
between January, 1957, and June, 1958. 

In addition to a clinical examination of the heart 
and lungs, the data included the ECG at rest, and 
when possible, after exercise; venous blood sample; 
urine; height, weight, and certain other body 
measurements; and information about habits. On 
the basis of a history of angina pectoris and/or ECG 
changes, 88 men (40 per cent.) were diagnosed as 
having coronary heart disease; of the 58 men who 
performed an exercise tolerance test satisfactorily, 
22 had a normal ECG immediately afterwards and 
since they gave no history of angina pectoris were 
classified as “healthy”. When all the 88 men with 
coronary heart disease were compared with the 
remaining 133 men they were found to be signifi- 
cantly older (P<0-05), to have a higher diastolic 
blood pressure (P<0-05), and to have a lower 
ponderal index, i.e. they were physically stockier 
(P<0-001). The two groups did not differ signifi- 
cantly in respect of total serum cholesterol, 8/2 
lipoprotein ratio, frequency of pre- $-lipoprotein, 
subcutaneous fat, use of tobacco, alcohol consump- 
tion, or physical activity at work. However, eight 
of the 88 cases in the coronary group had ECG 
evidence of myocardial infarction and in them the 
serum cholesterol was significantly higher than in 
the controls (P<0-05). These results are compared 
with those of other authors and it is concluded that 
coronary heart disease in old men is due principally 
to atherosclerosis rather than to thrombosis of the 
major vessels, and that its aetiology differs from that 
of the acute thrombotic episodes which are becoming 
increasingly common in middle-aged men. 


It is a pleasure to express my gratitude to the many 
who made this study possible. In particular I must 
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thank the Board of Directors of Messrs. Arthur 
Guinness Son and Co. Ltd. (Dublin) and their Chief 
Medical Officer, Dr. Brian Pringle, for allowing me 
to approach the sample and for generously providing 
all facilities for the clinical work; Prof. W. J. E. Jessop, 
under whose guidance and in whose department the 
research was performed for his encouragement and, in 
particular, for allowing me time to do the work; Dr. 
Donald Acheson for assessing all the ECGs and for 
his advice and ciiticism throughout the study; Dr. 
John Eustace both for grading the occupations of the 
men and for his magic touch in finding the answers to 
my endless questions about the sample; Dr. Elspeth 
Smith for reading the electro-phoretic strips; and Dr. 
R. S. F. Schilling for his detailed criticism of the text. 
Among the others who helped I should especially like 
to name Mr. James Carson, Miss Jane Cooper, Miss 
Merle Hanna, Dr. Walter Hemmens, Miss Patricia 
Jordan, Mr. Cecil Walker, and the nursing and atten- 
dant staff of the Brewery’s medical department. 
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HOME LOCALITIES OF NATIONAL SERVICEMEN WITH 






RESPIRATORY DISEASE* 


BY 


S. ROSENBAUM 


London 


The standard method of comparing sickness in 
the Army in different regions is to calculate morbidity 
rates, viz. the ratios of cases to numbers at risk in 
those regions. When this is done for respiratory 
diseases in the United Kingdom the results follow to 
some extent the pattern of civilian experience for the 
same areas, as far as can be determined from such 
figures as are published. 

A different aspect is investigated here, in that a 
soldier’s home locality before enlistment is pin- 
pointed, and the sickness rate, irrespective of where 
he is serving, including overseas, is related to his 
home. The prospect is that different liabilities to 
disease may be revealed on this basis. A number of 
factors that bear upon the findings are discussed. 


METHOD AND RESULTS 


A one per cent. sample was taken of all admis- 
sions of National Servicemen for respiratory 
diseases in 1953. These admissions were to medical 
units in all theatres and consisted of the cases coded 
under Section VIII of the Manual (W.H.O., 1949) 
of the International Statistical Classification (Dis- 
eases of the Respiratory System) plus cases of 
asthma (say 2 per cent. of the respiratory diseases). 
It was an effectively random sample, being based on 
the soldier’s Army number. 

The possibility of calculating a sickness rate based 
on the home locality arose because the record of a 
recruit’s medical examination on entry into the Army 
contained the name of the place where he was exam- 
ined after registration for National Service, and this 
place was taken as the home locality. It was found 
that a comparison with the population as given by 
the Registrar General was unsatisfactory, as the 
catchment areas were not known. The most direct 





* The material for this paper forms part of the work approved by 
the University of London for the award of the degree of Ph.D. 





comparison with numbers at risk would be with 
those passing through the same medical boards 
(some sixty in number) where they were examined 
after registration. This could not, in fact, be done 
for 1953 but throughout 1956 a sample (again 
effectively random) was taken of the numbers of 
National Servicemen passing through the various 
medical boards. Numbering some 2,600, these were 
the best possible base for relating the cases of 
respiratory disease which had come from those 
boards. The boards have been grouped fairly arbi- 
trarily into regions, and the rates expressed as per- 
centages of the national rate in Table I (they are 
also plotted on the map in Fig. 1, overleaf). 


TABLE I 


CASES OF RESPIRATORY DISEASE AMONG NATIONAL 

SERVICEMEN IN 1953 RELATED TO NUMBERS PASSING 

THROUGH THE MEDICAL EXAMINATION BOARDS IN 
THE PLACES WHERE THEY ENLISTED 














Percentage of National Rate 
Region 
Sick Persons Spelis of Sickness 
Scotland ose one 130 126 
Midlands we ae 118 131 
London ... set on 115 111 
North-East ane ane 104 100 
North-West... wt 100 101 
South-East 88 85 
Wales... 80 78 
South .... 77 75 
South-West on cs 77 75 
East Anglia oe - 65 63 
*Glasgow ini cm 175 169 
*Liverpool on — 160 155 
*Birmingham _.... ame 114 110 
*Manchester ine ‘sn 59 68 











* Individual towns large enough to be worth quoting. 


The results are given in terms both of persons ill 
and of spells of sickness during 1953. The method 
of sampling (by Army number) ensured that the 
correct proportion of repeated illness was included, 
without the need to trace personal histories. 
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Fic. 1.—Cases of respiratory disease among National Servicemen in 195 
boards in the places where they enlisted. Regions 


There were of course difficulties in the regional 
grouping, a typical one being with regard to Leyton, 
which served both the East London boroughs and 
Essex; in this particular case the results were split. 

The percentages in Table I are very plausible, in 
that they suggest a pattern of greater urban-indust- 
rial morbidity although they do not differ signifi- 
cantly from the average, considered as a group. 
Actually the selected group of Glasgow, Liverpool, 
London, and the Midlands does, with a figure of 
130 per cent. in respect of persons, show up as 
significantly different from the rest of the country, 


3 related to the numbers passing through the medical examination 
expressed as percentages of the national rate. 


at 82 per cent. (in respect of spells of sickness the 
figures are 132 per cent. as against 79 per cent.); but 
pre-selection of this sort is a rather suspect pro- 
cedure without the strongest justification for 
choosing these particular areas. It may be that the 
investigation of further cases will confirm the pattern 
already indicated, except in minor details: that is, 
the apparent effect of an industrial home background 
on subsequent respiratory complaints during 
National Service. 

Reference must be made to the comparatively low 
(though not significantly low) figure for Manchester. 
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This city presumably drew into its orbit recruits 
fom neighbouring districts, and the numbers 
examined in the sample far exceeded those from 
Birmingham, although the population of the latter 
ismuch greater. There is an interesting sidelight on 
this problem from the Registrar General’s Tables on 
causes Of death from 1952 to 1954 (Registrar 
General, 1953-55). Influenza is infrequently given 
as a cause of death from respiratory disease, the 
main ones being given as pneumonia and bronchitis. 
With these the crude rates between 1952 and 1954 
seem to indicate that pneumonia deaths were par- 
ticularly prevalent in the Liverpoo! area (Merseyside) 
and bronchitis deaths in the Manchester area 
(South Lancs.). The question whether a real differ- 
ence exists in the respiratory disease experience of 
soldiers from Liverpool and Manchester must be 
left for future confirmation. 

In considering Table I and Fig. 1, it should be 
remembered that certain occupations were exempt 
from National Service, for example coalmining, 
and, therefore, in certain localities the National 
Service pattern may not be representative of the 
local risks in so far as these are occupational. 
(There may of course be indirect risks from living 
in the same area, or from being a member cf the 
family). 


INFLUENCE OF THE PLACE WHERE THE SERVICEMAN 
was STATIONED.—It might be argued that the 
method used has only apparently eliminated the 
effect of the present station, and that there could be 
a connexion with the former home, say in the 
possibility of being called up to the depot of a 
county Regiment, somewhere in the same region. 
The extent of this is, however, limited since it applies 
only to some infantry units, and then only in the 
first months of training. 

A more likely influence may be found in the 
circumstance of spending leave at home—not in 
having a short illness at home, for that would have 
gone unrecorded—but in returning with an infection 
which developed subsequently. This cannot apply to 
that substantial proportion (one-third) of respiratory 
illnesses which developed overseas. Its effect in the 
United Kingdom cannot be assessed, but it probably 
does exist. 

There is no readily available source of national 
morbidity statistics which would be suitable for 
measuring respiratory illness in those areas, generally 
non-urban, where the soldiers were stationed, 
though some studies that have been made are 
relevant and are discussed in the final section. The 
summary in Table II of such illness among soldiers 
probably reflects civilian experience to some extent, 
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especially with regard to influenza. It is taken over 
the whole period from 1950 to 1956, and includes 
regular soldiers as well as National Servicemen. 


TABLE II 


AVERAGE NON-STANDARDIZED ADMISSION RATES PER 

1,000 FOR RESPIRATORY DISEASES AMONG SOLDIERS 

FROM 1950-56, IN went AREAS OF THE UNITED 
DOM 





























Rates per 1,000 

Command Tonsillitis | Com- | jyaqy- | Bron- Pase- 
and Phar-| mon aes : 

yngitis Cold enza chitis monia 
Eastern oon 36:1 16°8 16-4 9-1 43 
Southern = 32:2 23-2 11-6 67 3-2 
Western a 49-3 26:0 25:5 11-2 42 
Northern ais 42:3 29-9 83 76 43 
Scottish one 33-6 29:2 10-0 10:8 41 
Northern Ireland 32:8 256 3-8 96 29 

The commands, at that time, corresponded 


roughly as follows to the regions used in Fig. 1 for 
grouping the Boards for examination on enlistment: 
roughly speaking the Army’s Northern Command 
corresponded to the North-East region; Western 
Command included Wales, the North-West, and 
Midland regions; Southern Command included the 
South-West and South regions; and Eastern Com- 
mand included the South-Eastern, London, and 
East Anglian regions. 

Comparisons between the commands are not 
quite straightforward as the admission rates may 
reflect certain differences in medical administration. 
An improved basis for comparison is in relation to 
the injury rate in each command. In Fig. 2 (overleaf), 
the rates for each command are expressed as percent- 
ages of the injury rate and are plotted on a logarith- 
mic scale so that proportional variations appear con- 
stant at different morbidity levels. The level for the 
United Kingdom as a whole is also shown. 

A rough basis for judging the variation between 
commands is to take a quarter of the rate for each 
disease in the larger commands, half the rate in 
Scotland, and three-quarters in Northern Ireland. 
Anything outside these limits is marked in Fig. 2. 

The most substantial variation was in influenza, 
which was highest in Western Command. This 
command was also high in all respiratory diseases. 

If now we suppose that the experience at these 
Army stations was related to the local civilian 
experience, Tables I and II seem to show that illness 
in soldiers who formerly lived in certain areas was 
in some degree connected with the level of current 
infections there. Scotland is the major exception. 
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Fic. 2.—Average admission rates per 1,000 for respiratory diseases among soldiers from 1950-1956, expressed as a percentage of injuries in 
each Command of the United Kingdom on a logarithmic scale. 


LENGTH OF SERvicE.—The shorter the interval 
since call-up, the greater would seem to be the likeli- 
hood that previous conditions at home could make 
the soldier liable to suffer from respiratory disease. 
On the other hand, while it is well known that the 
risk is greatest in the earliest months of service, this 
is commonly attributed to cross-infection between 
recruits. For example, Dudley (1926), discussing 
airborne disease in recruiting depots, attributed the 
high incidence to the rapid turnover in population 


and pointed to the sleeping quarters as the most 
likely place of spread. The effect is demonstrated in 
Table III (opposite), which is based on cases for 
1954. Tables such as this were first derived in a 
previous paper (Rosenbaum, 1959) where they were 
described in detail. 

Table III also reveals an age effect after the recruit 
stage, even at equivalent lengths of service (which 
terminated at 2 years), to the extent of doubling the 
rate among the younger soldiers. This can hardly be 
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~Admission rates per 1,000 for respiratory diseases among soldiers in the United Kingdom averaged over 1951 to 1954, and 
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Taste Ill 


ADMISSION RATES PER 1,000 FOR RESPIRATORY DISEASES 

AMONG NATIONAL SERVICEMEN IN THE UNITED KING- 

DOM, 1954, BY VARIOUS COMBINATIONS OF AGE AND 
LENGTH OF SERVICE 





Length of Service (completed months) 
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* Rates which depart significantly from the average in an overall 
test. 


accounted for entirely by a difference in age of 2 to 
3 years. 

There is indeed an effect of age over the whole 
range of ages represented in the Army, and the 
fitting of trends, discussed in the Reports on the 
Health of the Army for 1954 (1958) and 1955 (1959), 
indicates that, for the larger groups of respiratory 
diseases, there is a constant proportional decline in 
the rates with increasing age; in other words their 
logarithms lie nearly on a straight line. This is 
demonstrated in Fig. 3, which gives rates for soldiers 
of all ages in the United Kingdom, plotted on a 
logarithmic scale. 
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The more exaggerated trend of Table III is likely 
to be related to home background in a different way 
from that discussed previously. It probably follows 
from the fact that the older National Serviceman 
had had his service deferred as an apprentice or 
student and was more likely to have come from a 
healthy environment and to have enjoyed a higher 
standard of living. This could still be true within the 
larger regional pattern. 

Though leave was mentioned in the previous 
section, it might be thought irrelevant for the 
recruit because of the demands of training. Never- 
theless week-end passes were probably issued quite 
often when home was near, and might have served 
to enhance the infection rate. 


DISCUSSION 


The regional incidence of respiratory diseases 
among soldiers is likely to be paralleled among 
civilians who live in the same, on the whole non- 
urban, areas. This seems fairly clear as regards 
influenza, though with other diseases it has not been 
possible to obtain precisely comparable morbidity 
figures for civilians. The nearest are those obtained 
for general practices in England and Wales from 
May, 1955, to April, 1956, by Logan and Cushion 
(1958). These are for males and females of all ages, 
and not surprisingly the types of respiratory disease 
are differently distributed from those of soldiers. 
The strongest resemblance lies in the high figures for 
the North-West and Midlands. Unfortunately this 
study did not extend to Scotland. Both these authors 
and Fairbairn and Reid (1958), in their analysis of 
postmen (which did include Scotland), found an 
effect due to living in urban surroundings. 

The attempt has been made in this paper to elimin- 
ate the effect of the region where a soldier was 
serving, in order to assess the continued influence of 
his home background. This has been done by taking 
note of where he lived before being called up, and 
relating cases of respiratory disease to the numbers 
at risk from each locality. A pattern emerges sug- 
gestive of greater liability to respiratory diseases in 
people from the industrial areas of the country. 
Questions which arise are whether the results are 
indicative of life-long conditioning or reflect recent 
local epidemics at home, and whether in the latter 
case there was a carry-over from these or an acquired 
immunity. The greatest incidence was in recent 
recruits, suggesting a susceptibility on entry into the 
Army. Perhaps the young man from an unfavourable 
environment was still influenced by its disadvan- 
tageous effects for a short while; otherwise, one might 
have anticipated that the higher incidence would be 
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among those from the risk-free areas, which was not 
the case. 

Although National Servicemen from certain 
industrial areas had a poorer prospect for the 
development of respiratory disease in the Army, it 
was not so for everyone from those areas, since 
deferred men did better. These would be mainly 
apprentices and students who would tend to come 
from homes with a higher standard of living and 
accommodation. Also they would be less exposed to 
risk while on leave. 

The device of hinging the analysis on home 
locality tended also to make the results independent 
of standards of diagnosis and treatment, which 
might vary with the region. Even though standards 
in the Army are reasonably constant from place to 
place, and probably more so than in civilian practice, 
it is evidently an advantage to eliminate this source 
of variation too. 

To say that an industrial background was in- 
criminated is to judge by high rates in Scotland, the 
Midlands and the North, and London. Scotland had 
the highest rate (30 per cent. above the national 
average) and owed this position to National Service- 
men who had come from Glasgow. Next among the 
big towns, and not far behind Glasgow, was Liver- 
pool. In contrast, civilian death rates published by 
the World Health Organization (1958) show the 
respiratory deaths for Scotland to have been 
decidedly lower than for England and Wales in 
1955, though of course they reflected the rates, 
mainly of bronchitis, among the elderly. 

Within England and Wales there is a general 
agreement with the distribution given in the Registrar 
General’s “‘Decennial Supplement on Area Mort- 
ality’ (Registrar General, 1958) based on the years 
1950 to 1953, but some variation in detail. Reid 
(1958) picked out polluted fog as an important 
element in bronchitis deaths; and it may be that 
Manchester, where the death rate for chronic 
bronchitis is very high, has a foggier climate than 
either Liverpool or Glasgow (Meteorological Office, 
1952). There may be some disagreement over this 
(Fairbairn and Reid (1958) list Liverpool and Man- 
chester together), but certainly the air of all three 
cities is heavily polluted (Brooks, 1954); Liverpool, 
with its concentration on commerce rather than 
manufacturing, is perhaps best off in this respect. 

In contrast to deaths from chronic disease the 
present study shows acute respiratory illnesses to 
have been more common among young people from 
Glasgow and Liverpool, perhaps due in part to 
overcrowding, or to importations of influenza 
through the ports. The inference must be that 
liability to acute respiratory infections in the young 
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is not in itself a sufficient prologue to serious illness 
in later life. 

It has to be considered why the regional differences 
should have persisted in soldiers who had left home. 
They would be entitled to periods of leave when 
they could be infected. But leave is unlikely to have 
been granted frequently during the first 3 months of 
service when infections were most common. They 
could bring the infection with them when called up, 
but that would imply longer periods of incubation 
than are usually accepted for these diseases; further 
light would be shed on this question if it were known 
for each component disease, such as the common 
cold or tonsillitis, whether there was the same 
regional effect, but more extensive data would be 
needed. Finally there is the possibility that soldiers 
from certain localities were more susceptible 
through having a lower resistance. 


SUMMARY 

The incidence of respiratory disease in National 
Servicemen has been correlated with their home 
localities before call-up and it appears that the 
possession of an industrial home background 
(judged by large geographical regions) had an 
adverse effect on subsequent illness during National 
Service. Scotland (particularly Glasgow) was the 
worst area, and East Anglia the best in this respect 
(together with the South and South-West of 
England). The method that has been used appears to 
eliminate the effect of the present station, where 
respiratory illness probably resembles the local 
civilian pattern. 

The most likely factors in the situation seem to be 
a lower resistance in those from certain localities 
and the acquisition of infection on leave. The recruit 
also may have brought the infection with him, 
possibly an important element since the highest 
incidence was among recruits. 
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Later on in service those who had been deferred 
appeared to suffer less from respiratory disease than 
others. This might be an added argument for in- 
herent resistance, though also, such people on leave 
will have been less subjected to the risk of infection. 
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DIAGNOSTIC PRECISION AS A FACTOR IN MALE 
MORTALITY DATA 


BY 
G. WYNNE GRIFFITH 
AND 
G. A. V. MORGAN 


From the County Health Department, Anglesey 


The work described in this paper started from an 
observation by Krasnow (1955) that mortality from 
cancer of the digestive tract was correlated with 
that from arteriosclerotic heart disease among males 
in the United States of America in the age range 
65-69 years. The kind of association noted by 
Krasnow is illustrated in Fig. 1(opposite). A preliminary 
examination of some of the data for England and 
Wales appeared to show that a similar correlation 
might exist in this country. For instance, it was 
found that the age-standardized mortality for males 
from coronary disease in the counties of England 
and Wales for 1950-1952 correlated to the extent of 
+0-26 with the mortality from cancer of the stomach. 
(This is significant at the conventional level of 0-05). 
Such a finding was unexpected, if only because the 
two causes of death show opposite gradients through 
the social classes. When the data were standardized 
for variation in the social class structure of the 
counties, the correlation became +-0-32 (p=0-01). 
This result suggested that an examination of the 
available data to discover how other causes of death 
were correlated might prove of interest. 


The associations of diseases have not been 
extensively studied, but among recent work might 
be mentioned that of Watkinson (1958), who found 
in post mortem material that coronary disease 
occurred more commonly in cases of chronic peptic 
ulceration than in his “controls”, of Elkeles (1957) 
and Dungal and Benediktsson (1958), who found 
that gastric cancer was negatively associated with 
atheromatosis, and of Stocks (1959), who showed 
that mortality from lung cancer was correlated with 
that from bronchitis in 58 county boroughs of 
England and Wales. A negative finding was reported 
by Abbatt and Lea (1957), who showed in a series of 
691 cases that leukaemia and respiratory tuberculosis 
displayed no association. Acheson (1960) has studied 
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the correlations between mortality from cerebro- 
vascular lesions, hypertensive disease, and coronary 
disease in the Irish Republic and compared these 
with the corresponding correlations between the 
Irish rates and those of fifteen other countries. 

A table of correlation coefficients specifying the 
associations which exist between all possible pairs of 
a group of variables may be analysed further by the 
methods of factor analysis which have been exten- 
sively developed in psychometric work. Factor 
analysis is essentially an exploratory technique which 
aims at discovering some underlying order among a 
group of interdependent variables. The independent 
factors which emerge from the analysis may prove 
to be recognizable as physical, social, or other 
entities, but even where this is not so the factors may 
nonetheless indicate the existence of unsuspected 
relationships. 


MATERIALS AND METHODS 

A preliminary analysis was made using male 
mortality rates (uncorrected for age) for 25 of the 
main causes of death for the 4 years 1950-1953 in 
each of the geographical counties of England and 
Wales. In addition, variables were included in the 
analysis to represent the degree of urbanization, the 
age-structure of the male population, the social-class 
distribution, and the degree of overcrowding at the 
1951 Census for each of the counties. Product- 
moment correlation coefficients were then calculated 
for all these variables and the matrix of correlation 
coefficients was analysed by the centroid method 
(Thurstone, 1947). The loadings of the “social” 
variables on each factor were obtained by a method 
suggested by Vernon (1958). The results (not re- 
produced here) were, in our opinion, of sufficient 
interest to warrant further work on these lines. 

For a subsequent analysis we were greatly helped 
by Mr. Alan Kirk of the Liverpool University 
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Computer Laboratory. The data used for this 
analysis were the number of deaths at all ages by 
cause during the 4 years 1950-1953 in the adminis- 
trative areas of England and Wales. The admin- 
istrative areas comprise the counties excluding 
London (61), the county boroughs (83), and the 
metropolitan boroughs (29)—a total of 173. These 
vary considerably in size from the City of London 
with a population of some 5,000 to the county of 
Middlesex with 2! million. We decided to discard 
the data for six areas each of less than 40,000 
population at the 1951 Census, leaving 167 areas 





















1951. (Source: Vital Statistics—Special Reports, Vol. 49, Nos. 18 and 


for inclusion in the analysis. In addition to the 
number of deaths by causes, the values for each area 
for a number of “* social * variables were included. 
Table I (overleaf) gives the detailed rubric for the 
variables, together with the source of the data. The 
values of each variable were transferred to punch- 
cards which were then used in a computer with a 
programme written for a 40 x 40 correlation table 
taking out Principal Components (Hotelling, 1933). 
This method takes out the maximal amount of 
variance at each step so that successive factors 
normally account for decreasing amounts of variance. 
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TABLE I 
DATA USED IN THE ANALYSIS 


1. Disease Variables* 


Il. “Social” Variablest 








Symbol Description International Symbol Variable 
List Number 
A Cancer of oesophagus ... aoe a 150 (a) Number of males at ages 55-64 
B Cancer of stomach nee ae ee 151 (6) Number of males at ages 65-74 
Cc Cancer of large intestine on jen 153 (c) Number of males at ages 75-84 
D Cancer of rectum se ioe ia 154 (d) Number of males at ages 85 and over 
E Cancer of pancreas bid Si we 157 (e) Density of population (persons per acre) 
F Cancer of larynx én ae aS 161 YY) Overcrowding (percentage of families living at density 
G Cancer of lung... ss ons hai 162-163 of two or more persons per room) at 1931 Census 
H Cancer of bladder daa ae om 181 (g) Percentage of occupied males in Social Classes |-!] 
I Cancer of bone ... a aa? = 196 (A) Percentage of occupied males in Social Class III 
J Lymphosarcoma ie es ous 200 (i) Percentage of occupied males in Social Classes IV-V 
K Hodgkin's disease we ous ase 201 GY) Percentage males aged 25 and over with terminal 
L Leukaemia . ane ieee 204 educational age of 20 or over 
M Respiratory tuberculosis am oad 001-008 (k) Proportion of male population born in England 
N Diabetes oe 260 () Proportion of male population born in Wales 
oO Vascular lesions | ‘of central ‘nervous (m) Proportion of male population born in Scotland 
system < ibe or (n) Proportion of male population born in Northern 

P Coronary disease.. 420 Irelan 
Q Pneumonia 490-493 (o) Proportion of male population born in Irish Republic 
R Bronchitis $00-S02 (p) Proportion of male population born in Commonwealth 
S Ulcer of stomach and duodenum 540-541 and Colonies 
T Hypertension with heart disease 440-443 (q) Proportion of male population born in Foreign 
U Nephritis and nephrosis e an 590-594 countries 
v Benign prostatic enlargement ... er 610 














* For each area the number of male deaths at all ages for each cause of death in 1950-1953 was taken from the Registrar General's Annual 


Review of England and Wales, Tables, Medical. 


¢ Alldata refer to 1951 Census (except for f) and are taken from the various Census Reports of the Registrar General for England and Wales 


published by H.M.S.O., London. 


It accounts exactly if all factors are extracted for 
the “scores” (e.g. mortality rates) being analysed, 
but does not necessarily reproduce the correlations 
so closely as some other methods of factor analysis. 
Some results of this analysis are reported in this 
paper. 

The full table of correlation coefficients is not 
reproduced, but in case they might prove of interest 
to workers in related fields the correlations between 
the “social” variables are given in the Appendix. 


RESULTS 

Our preliminary analysis had suggested that a 
substantial amount of the total variance would 
appear on the first two or three components but that 
subsequent components might be expected to reveal 
the inter-relationships of causes-of-death indepen- 
dent of the “‘social’’ variables. In the event it proved 
that much more variance was accounted for on the 
first few components than had been anticipated, 
primarily because of the nature of the data (Table 
II). The results of the analysis are not set out in 
extenso because, for reasons which are given later, 
we have confined outselves to a detailed discussion 
of two components (8 and 9) only. We, therefore, 
content ourselves with a brief indication of the first 
few components. 


(1) The first principal component is obviously 
concerned with the size of population by age and 
accounts for 64:3 per cent. of the total variance. 
It removes, however, from 88 to 99 per cent. of the 
variance shown by each of the separate causes-of- 
death and 98 to 99 per cent. of the variance attribut- 
able to the age-size of population variables, but only 
a small amount (less than 5 per cent. in each case) 
of the variance of the other “‘social’’ variables. 


TABLE II 


DISTRIBUTION OF TOTAL VARIANCE ON SUCCESSIVE 
PRINCIPAL COMPONENTS 














Principal Component Total Variance per Thousand 
1 642°6 
2 115-0 
3 78:2 
4 51-4 
5 27°5 
6 22:3 
7 14:5 
8 10-2 
9 72 
10 5-3 
il 46 
12 41 
13 3-2 
14 26 
15 2-2 
16-39 9-1 
1,000-0 
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(2) The second principal component, which 
removes 11-5 per cent. of the total variance, is 
influenced mainly by birthplace, by education, and 
by density of population. In no instance does more 
than | per cent. of the variance due to any individual 
cause-of-death appear on this component. 


(3){7) Principal components 3 to 7 together 
account for 19-4 per cent. of the total variance, 
showing small loadings for the causes-of-death but 
sizeable loadings due to past-overcrowding, social 
class, and birth-place. 


(8)(9) After the first principal component, 
appreciable loadings for the causes-of-death appear 
for the first time on principal Component 8. For 
many of them even larger loadings appear on Com- 
ponent 9. These components are set out in full in 
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Table III. In absolute terms the loadings for the 
cause-of-death variables are, of course, small. The 
highest combined values are those for J, but even 
for this variable only 4-9 per cent. of the total 
variance shown by the original lymphosarcoma data 
appears on the two components 8 and 9. The original 
data were of course the actual number of deaths and, 
as has been indicated, the first principal component 
is concerned with age-size of population and, 
indeed, removes 98:7 per cent. of the variance of 
these four variables. We can therefore regard the 
residual correlations after the first component has 
been removed as being freed almost entirely from 
the influence of these factors. That is to say, the 
components from the second onwards have been to a 
large extent adjusted for age. In Table III, therefore, 
is shown for each cause-of-death the percentage of 
the variance remaining after the first component (or 
the age-adjusted variance) which appears on the 






































TaBLe III 
DISTRIBUTION OF VARIANCES 
Percentage of Variance remaining after 
Loadings on P.C.1. which appears on Other Principal 
Symbol Variable Components 

P.C.8 P.C.9 P.C.2-7 P.C.8-9 P.C.10-39 
A Cancer of Ocsophagus iu _ ae —0-015 0-007 67 1-0 92:3 
B Cancer of Stomach ... <a - : 0-062 0-105 21-7 47:8 30-4 
© Cancer of Large Intestine ... ion jin 0-031 0-077 20-5 366 429 
D Cancer of Rectum ... int _ 0-020 0-028 42 78 88-0 
E Cancer of Pancreas ... —0-016 0-047 79 10-1 82-0 
F Cancer of Larynx - ase . —0-040 0-048 19-0 7-4 73-6 
G Cancer of Lung — we 4 —0-113 0-129 30°8 48-4 20-8 
H Cancer of Bladder ... - wal 0-040 0-045 12-4 14:8 72:8 
I Cancer of Bone mn aan - 0-128 —0-150 12-3 S1-1 36-6 
j Lymphosarcoma aa Sa a ee) —0-118 0-186 14:33 44:3 41-4 
K Hodgkin's Disease ... we nels 0-023 0-054 5-7 47 89-6 
I Leukaemia _... : end nee : —0-051 0-105 83 27-0 64-7 
M Respiratory Tuberculosis one ae —0°020 0-010 30°8 0-6 68-6 
N Diabetes ee as sale vas sels 0-073 —0°136 11-9 45:3 42:8 
oO Vascular 2 on es eis 7 0-081 0-125 18-0 58:7 23-3 
P Coronary Disease... vai ane es 0-012 —0-024 141 6-0 79-9 
Q Pneumonia... on eee ine sha ~0-063 0-093 18-5 310 50-5 
R Bronchitis a wae ied oil 0-010 —0-028 40:1 1-4 58-5 
S Ulcer ... se saa sa al _ —0-052 0-056 23:1 26:0 50-9 
T Hypertension : ‘ v8 o —0-035 0-035 12:7 8-4 79-9 
U Nephritis am eis wis = aie 0-105 —0O-171 15-6 56°7 27-7 
V Prostate baa & m i 7 0-006 —0-033 28-5 2:1 69-4 
a ms —_ —0-012 0-056 38 20-4 75°8 

aa s af “ vl < 

- Age Size of Population (yrs) 4 ait: 0% oo oo + 4 . 
d 85 0-019 —0-026 26:2 5-4 68-5 
¢ Density ies ser ae a ont —0-152 — 0-064 89-6 29 75 
f Past Overcrowding ... oad = ~0:097 —0-123 92:4 1-5 61 
8 I-ll sae er aS 0°267 —0-093 90-0 8-0 20 
h Social Class = ous oath 0195 0-001 95-3 38 09 
i IV-V hil mm aie 0-070 0-098 97:8 1-5 0-7 
j Education... 7 a biti a 0-108 —0°030 89-5 1-3 91 
k England one oan —0-061 —0-028 98-8 0-5 0-7 
1 Wales ae sin -_ 0-027 0-011 99-7 0-1 0-2 
m Scotaind ... on peas 0-112 0-121 95-0 27 2:3 
n Place of N. Ireland ne ses —0-168 —0-140 89-8 48 5-4 
rs) Birth Eire sain = we —0-035 0-007 88-9 O1 10-9 
P Commonwealth ... om 0-019 0-016 88-4 01 11-5 
q Foreign... we on 0-327 0-105 81-2 11-9 69 
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subsequent components. It will be seen that this 
fraction varies on the 8th and 9th components from 
0-6 per cent. (for respiratory tuberculosis) to 58-7 
per cent. (for vascular lesions of the central nervous 
system). For all the 22 causes-of-death the mean 
amount of the age-adjusted variance appearing on 
these two components combined is 24-4 per cent., 
whereas the six components 2 to 7 have a mean 
age-adjusted variance of 2-85 per cent. per variable 
per component. It is thus clear that these two com- 
ponents are making an important contribution to the 
age-adjusted variance of several of the causes-of- 
death. 


(10)(39) After the ninth component, only 3-1 per 
cent. of the total variance of all the variables remains 
to be accounted for. This is distributed over the 
remaining thirty components (from 10 to 39). The 
amount that appears on any one component is 
therefore small, so that a detailed consideration does 
not seem to be warranted. Even if these components 
proved to be statistically significant (a question over 
which there is a formal difficulty) they cannot be of 
practical importance. 


If we examine the distribution of the age-adjusted 
variance, i.e. that remaining after the first principal 
component, in Table III as between the three groups 
of principal components (2-7, 8 and 9, 10-39) we 
find that for most of the “social” variables the first 
group (Components 2-7) accounts for the major 
fraction, while Components 8 and 9 account for 
only small amounts. The cause-of-death variables, 
however, present a different picture, and for seven 
of them (cancer of the stomach, lung, bone, lympho- 
sarcoma, diabetes, vascular lesions of the central 
nervous system, and nephritis) more variance 
appears on these two components than on either of 
the other two groups of components. In other words, 
these two components (8 and 9) represent for these 
causes-of-death important determinants of the 
variation in mortality shown by them from area to 
area. For nine causes of death (cancer of oesopha- 
gus, rectum, larynx, Hodgkin’s disease, respiratory 
tuberculosis, coronary disease, hypertensive heart 
disease, bronchitis, and benign enlargement of the 
prostate) less than one-tenth of their age-adjusted 
variance appear on these two components. For these 
nine causes, therefore, these components are un- 
important determinants of the variation from area 
to area in the level of mortality. 

As has been stated, Components 2-7 are heavily 
loaded with the “social” variables of density of 


population, past-overcrowding, social class, educa- 
tion, and birth place. It will be seen that for lung 
cancer and tuberculosis 30 per cent., and for bron- 
chitis 40 per cent., of the age-adjusted variance js 
extracted by these components. By contrast, these 
components account for less than 10 per cent. of the 
variance (remaining after the first component) for 
such causes-of-death as cancer of oesophagus, 
rectum and pancreas, Hodgkin’s disease, and 
leukaemia. This implies that, for these latter causes- 
of-death, urbanization, social class, etc., are relatively 
unimportant in determining the variation in 
mortality rates from area to area. 

Technically, Components 8 and 9 are bipolar and 
we would therefore expect the “‘specific” factors for 
the different causes-of-death to emerge at a subse- 
quent stage in the analysis, i.e. somewhere on 
Components 10 to 39. For the reasons already 
stated, we do not consider our data will allow us 
satisfactorily to examine these “specific” factors. 


INTERPRETATION OF COMPONENTS 8 AND 9 


There are two kinds of evidence which may 
assist in ascribing a “meaning” to a factor that 
emerges in an analysis of this nature. 

In the first place it may be that the internal 
evidence of the analysis itself will supply a clue. For 
example, our first principal component accounts for 
98-99 per cent. of the variance due to the “‘age-size” 
variables. Very large amounts of the variance for 
every cause-of-death appear on this component and, 
as our basic data were the number of deaths from 
different causes in the different areas, this is the 
expected result if we equate this first component 
with an “age-size of population” factor. 

The second kind of evidence is external to the 
analysis. It may be that the configuration revealed 
in the analysis is recognized on the basis of collateral 
information as being similar to that shown by some 
variable which was not itself included in the analysis. 
The more closely the two pictures coincide the more 
likely it is that the “external” variable is being 
represented by the factor in question. If the internal 
evidence of the analysis also supports this identifica- 
tion, the conclusion is, of course, strengthened. 

Components 8 and 9 are obviously closely related 
because the order in which the causes-of-death are 
ranked are very similar, the ranking order on the 
one being in fact almost exactly the reverse of that 
on the other. The relationships of the variables in 
the plane defined by these two components (which are 
orthogonal to each other) is shown in Fig.2 (opposite). 
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Fic. 2.—Position of variables relative to Principal Components 8 and 9 (For interpretation of symbols—see Table I). 


It will be seen that the causes-of-death fall close to a 
straight line (aa-aa in the figure), with cancer of the 
bone, nephritis, vascular central nervous system 
lesions, diabetes, and gastric cancer at one end of the 
line, and leukaemia and pneumonia at the other. 

We suggest that this order of ranking reflects in 
some way the diagnostic precision which can be 
attributed to the cause-of-death rubric. This “factor” 
of diagnostic precision would then be represented by 
a line (such as aa-aa) compounded of Components 
8 and 9, each of which separately measures some 
aspect, unidentified, of diagnostic precision. 


We offer three pieces of collateral evidence in 
support of this interpretation: 


(1) It is recognized that mortality data based on 
death certificates are to a greater or lesser extent 
fallible for a variety of reasons. One would expect the 
degree of fallibility to vary from cause to cause, 
from age group to age group, and from area to area. 
Table IV (overleaf), with data extracted from Stocks 
(1958), shows these features. 

It seems likely that accuracy in certification will 
increase to the extent to which a diagnosis follows 
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TABLE IV 
BASIS OF DIAGNOSIS ACCORDING TO AGE AND AREA 


Percentage of deaths in each group where diagnosis rested on post 
mortem, operation, or biopsy (after Stocks, 1958). 




















Age Group (yrs) 
Cause Area 

45-64 | 75 and 

Over 
Cancer of Stomach North Wales _... 65 1S 

County Boroughs 

(excluding Liverpool) 67 28 
Cancer of Intestine North Wales... 76 29 
County Boroughs 88 4a 
Cancer of Liver and North Wales... 72 20 
Pancreas sae — County Boroughs 88 $2 
Cancer of Lung North Wales... 42 15 
County Boroughs 51 26 














an autopsy. The Registrar General has published an 
analysis of all deaths occurring during the second 
quarter of 1953, showing for each cause-of-death the 
proportion certified after post mortem examination 
(Registrar General, 1956).* 

There are eighteen causes-of-death common to 
both the 1953 analysis and to our present list. The 
percentage of deaths certified after post mortem 
examination for these eighteen causes-of-death 
correlate significantly with the rankings both of 
principal Component 8 and principal Component 9. 
The rank-order correlation coefficients (Spearman) 
are respectively —0-55 (p close to 0:01) and +0-59 
(p less than 0-01). 


(2) Even when the death occurs in hospital there 
may be substantial disagreement in the case of 
several diseases between the diagnosis made on 
clinical grounds and the post mortem findings. In 
an investigation conducted during part of 1955, 
a special form of death certificate was used in ten 
selected hospitals on which both the ante and post 
mortem diagnoses were entered. It was found that, 
in half the deaths, there was a lack of agreement 
between the two certificates which would frequently 
have involved attributing the death to a different 
rubric (Registrar General, 1958). This point is 
further discussed later. Each of the 22 causes-of- 
death used in our analysis appear also in the list 
used by the Registrar General. For two of these, 
however, (cancer of the larynx and cancer of bone) 





*A more extensive analysis published by him for 
1954 (Registrar General, 1957) is not suitable for our 
purposes as the grouping of causes-of-death is in some 
instances, e.g. malignant disease of the digestive tract, 
too broad. 
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only three cases confirmed at post mortem were 
recorded in the Registrar General’s series. These two 
causes-of-death have therefore been omitted from 
the comparison that follows. If we accept the pos 
mortem findings as the “true” cause-of-death, it js 
possible from the data given to assess the extent of 
over-diagnosis and under-diagnosis when clinical 
findings only are taken into account. Thus, cancer of 
the lung was diagnosed clinically in 61 cases but 
found at post mortem in 79 cases—a degree of under- 
diagnosis amounting to 23 per cent.—while cancer of 
the stomach was diagnosed clinically in 32 cases 
but only confirmed by post mortem in 24 cases—an 
over-diagnosis rate of 33 per cent. When the twenty 
causes-of-death are ranked according to the percent- 
age agreement between clinical and post mortem 
findings in this way, there is a significant degree of 
correlation with the ranking shown both on principal 
Component 8 and principal Component 9. The 
rank-order correlation coefficients (Spearman) are 
respectively +-0-56 (p less than 0-01) and —0-55 (p 
less than 0-01). 


(3) In a survey covering ten metropolitan areas 
in the United States, the site of malignant disease as 
stated on the death certificate was available for 
comparison with the site as recorded in the case 
report in a total of 22,681 deaths which occurred 
during 1947-1949 (Dorn and Cutler, 1959). The 
percentage of death certificates which were “‘correct” 
in the sense that the site of the disease agreed with 
that recorded in the case report varied from 48:3 per 
cent. for cancer of bone to 96-9 per cent. for leuk- 
aemia. It is possible to compare twelve sites of 
malignant disease in this report with the same sites 
in our analysis, and when these twelve sites are 
ranked according to the percentage of cases in which 
the diagnosis on the death certificate agreed with 
that on the case report there is a correlation (Spear- 
man) of —0-40 against the ranking on principal 
Component 8, and of -+-0-33 against the ranking on 
principal Component 9. These correlations do not 
quite achieve the conventional level of significance. 
There are two causes-of-death (cancer of the 
stomach and lymphosarcoma) which occupy anoma- 
lous positions, and if these are eliminated highly 
significant correlations are obtained for the remain- 
ing ten causes-of-death (—0-84 on principal Com- 
ponent 8 and +0-79 on principal Component 9; 
both are significantly beyond the 0-01 level). In the 
same study the percentage is given of deaths (ex- 
cluding deaths which came to notice only as the 
result of death certificates) in which the diagnosis was 
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supported by microscopical examination. When the 
twelve body sites incorporated in our analysis are 
compared with these percentages, there is a correla- 
tion (Spearman) of +0-50 with the ranking on 
principal Component 9. This is not quite significant 
at the 0-05 level, but if cancer of lung which occupies 
an anomalous rank is excluded the correlation 
increases to +-0-73 (p less than 0-01) for the remain- 
ing eleven body sites. When it is considered that the 
ten metropolitan areas were all large cities each with 
a medical school, whereas we are dealing with the 
whole of England and Wales, it is remarkable that 
such a degree of agreement should be noted between 
our variables and the two indices of diagnostic 
accuracy quoted above. 


We consider that the internal evidence of the 
analysis itself is also consistent with this interpreta- 
tion of the factor reflected in principal Components 
8 and 9 for the following reasons: 


(a) Respiratory tuberculosis and cancer of the 
oesophagus have very small loadings on both com- 
ponents. Bronchitis and benign enlargement of the 
prostate also show small percentage variances on 
these components. This implies that these are causes- 
of-death for which diagnostic criteria show the 
greatest degree of uniformity from area to area. 
On clinical grounds, this conclusion would seem 
reasonable. 


(b) That the diagnostic basis for certification of 
cancer of the stomach, large intestine, and lung 
may vary from area to area is indicated in Table IV. 
All these causes have sizeable variances appearing 
on these two components. Furthermore, from the 
data on which Table IV is based, it appears that the 
variances between areas of malignant disease of 
stomach and large intestine are larger than that of 
lung. This is in accord with the relative positions of 
these variables on the line aa-aa in Fig. 2. 


(c) Lymphosarcoma, diabetes, vascular lesions of 
the central nervous system, and nephritis and 
nephrosis—all of which have large percentage 
variances on these two components—are conditions 
in which accuracy of diagnosis might well vary from 
area to area as a consequence of differing facilities 
or nosological preferences. A diagnosis of leukaemia, 
lymphosarcoma, or Hodgkin’s disease is usually 
made following a laboratory procedure, while cancer 
of the larynx, pancreas, and bladder, and ulcer of the 
stomach and duodenum, would often be diagnosed 
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at operation with, in many cases, biopsy. The extent 
to which these aids to diagnostic precision were 
available or were utilized may well have varied 
appreciably in different parts of the country in the 
first years of the operation of the National Health 
Service. 


(d) Although most of the variance due to age has 
been extracted on the first principal component, a 
certain amount appears on Components 8 and 9. 
The alignment of the “age-size” variables relative 
to the line aa—aa in Fig. 2 is the one we should 
expect if this line represented some aspect of diag- 
nostic precision. A precise diagnosis is more likely 
in a man aged 55-64 years than in a man aged 85 
years or over. 


(e) Most of the other social variables seem to be 
un-related to this factor as judged by their relation- 
ship to the line aa—aa in Fig. 2. This suggests that 
the diagnostic precision factor is not unduly in- 
fluenced by the degree of urbanization, the social 
class structure or the racial background of an area. 
At first sight this might appear anomalous in that 
facilities for accurate diagnosis might be expected 
to be related to these characteristics of local popula- 
tions. It should be pointed out, however, that the 
major part of the variance due to these variables has 
already been removed (on principal Components 
2-7). What we find on principal Components 8 and 
9 is a factor, here thought to be related to diagnostic 
precision, which is virtually independent of popula- 
tion density, social class, and the rest. This is not to 
say that included in the complex of influences 
represented, say, by the single variable “density of 
population” there may not also be an element of 
diagnostic precision. We cannot say. What we can 
say is that, even after the effect of this complex of 
influences has been largely eliminated, there still 
remains this factor which we think represents 
diagnostic accuracy. 


DISCUSSION 

It would appear that the interpretation which we 
put forward for our principal Components 8 and 9 
carries an important implication as regards statistical 
work on mortality data. It is obvious that, where 
different causes-of-death show such marked differ- 
ences in the proportion of age-adjusted variance 
which is associated with these two components, 
difficulties will arise in seeking to deal with their 
geographical patterns of distribution of mortality as 
if causes-of-death were homogeneous sets of 
variables. It would seem that for some conditions 
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(respiratory tuberculosis, bronchitis, cancer of the 
oesophagus, Hodgkin’s disease, and benign enlarge- 
ment of the prostate) the geographical pattern as it 
stands might be taken to represent a “true” distribu- 
tion of mortality. For other conditions, however, 
(notably cancer of the stomach and of bone, neph- 
ritis, vascular lesions of the central nervous system, 
lymphosarcoma, leukaemia, pneumonia, and cancer 
of the lung) this is not so. When the geographical 
pattern of mortality from any of these causes is 
considered, it would be necessary to bear in mind 
that as much as half the variance displayed in the 
age-adjusted rates may in fact be due to differences 
in diagnostic precision as between areas. 

If our hypothesis is correct it would seem that 
cancer of bone was being over-diagnosed to a 
variable extent in different parts of the country. It 
is relevant that, in the ten metropolitan areas study 
referred to above, cancer of bone was the form of 
malignant disease which showed the highest per- 
centage of over-diagnosis of all the body sites, when 
death certificates were compared with case reports. 
It would seem, too, that leukaemia and pneumonia 
are two conditions which are being under-diagnosed 
to a variable extent in different areas. 


So far as we are aware, there has been only one 
other attempt to apply the methods of factor 
analysis to mortality data. Buckatzsch and Doll 
(1952) analysed the mortality from malignant disease 
of ten body sites in thirty large towns in England and 
Wales during the period 1920-1931, using Hotelling’s 
method of principal components. They found that 
more than three-quarters of the total variance 
appeared on the first four factors. Comparison of 
their results with those of our analysis is not straight- 
forward because there are only seven causes-of- 
death in common. There does not appear, however, 
to be any resemblance between the factors they 
extracted and the factor of diagnostic precision 
represented by our components 8 and 9. This is not 
unexpected for three reasons: 


(1) The considerable difference in the periods 
dealt with in the two analyses; 


(2) The fact that they dealt only with large cities, 
where more homogeneity of diagnostic accuracy 
might be expected than when, as in our case, the 
the whole country is under review; 


(3) Possibly most important of al], the fact that 
they confined themselves to the age group 45-64 
years, whereas our data referred to all ages. 
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The diagnostic validity of death certificates has 
been considered by several writers. Pohlen ang 
Emerson (1943) compared the clinical and pos; 
mortem statements on the cause-of-death for some 
25,000 deaths in United States hospitals during the 
years 1930-1939. It was found that the clinical 
Statement was accurate in the sense of being sup- 
ported by the post mortem findings in 96 per cent. 
of deaths from respiratory tuberculosis, in 94 per 
cent. from leukaemia, but in only 87 and 79 per cent. 
respectively from gastric cancer and diabetes. James, 
Patton, and Heslin (1955) reviewed all the autopsied 
deaths during 1951-1952 in twelve hospitals in the 
Albany area of New York State. A form of death 
certificate was completed in each case after scrutiny 
of the clinical records and autopsy reports. The 
coded entry on this certificate was then compared 
with that on the official certificate which had been 
issued originally on the death of the patient. The 
percentage of cases showing agreement between the 
two certificates varied from 93-8 per cent. for tuber- 
culosis (all forms) to 30-6 per cent. (for diabetes), 
52-0 per cent. for nephritis, and 59-5 per cent. for 
vascular lesions of the central nervous system. 
Benign enlargement of the prostate (83-3 per cent.) 
and coronary disease (72:8 per cent.) showed higher 
rates of agreement. Comparison with our data is not 
possible because deaths from certain causes are 
selectively autopsied. McKenzie (1956) investigated 
by questionnaire the diagnostic techniques employed 
in a random sample of deaths in England and 
Wales certified as cancer of either lung or stomach. 
The diagnosis was regarded as “‘unsupported” in 
3-2 per cent. of all deaths attributed to lung cancer 
and in 8-4 per cent. of male deaths and 18 per cent. 
of female deaths attributed to gastric cancer. The 
proportion of certificates with “unsupported” 
diagnoses for both causes-of-death increased with 
age. In a study conducted in Pennsylvania, the death 
certificates of a sample of 1,837 deaths occurring 
during 1956 were reviewed (Moriyama, Baum, 
Haenszel and Mattison, 1958). Detailed comparison 
with our own data is not possible because the 
Pennsylvania sample contained both men and 
women and what the authors refer to as ‘“‘diagnostic 
quality” was not independent of sex for certain 
numerically important causes-of-death. In addition, 
the categories employed by them do not correspond 
in many cases with our own. Nevertheless, some of 
their findings show interesting parallels with those 
reported in this paper. They found, for example, that 
the quality of the information on which the death 
certificate was completed varied with the cause-of- 
death. They state that “the diagnostic evidence for 
malignant neoplasms appears weakest for stomach 
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and pancreas”, but that the diagnosis was well 
supported for malignant disease of the larynx and 
urinary organs, leukaemia, and lymphosarcoma. The 
diagnosis was considered to be “solidly established” 
in only 50 per cent. of cases of diabetes and 31.8 per 
cent. of cases of vascular lesions of the central 
nervous system. It was also found that “the quality 
of diagnosis falls off for deaths at the older ages”. 
Within the state of Pennsylvania it was noted that 
diagnostic quality was higher in urban than in rural 
practices. 


Acheson (1960), having studied the pattern of 
mortality in the Republic of Ireland and in certain 
other countries, concluded that a high mortality rate 
from coronary disease and hypertension partly, at 
all events, reflects the standard of diagnosis and 
certification. He states that “variations in diagnostic 
and statistical technique cannot be ruled out as an 
impertant contributory factor” in the differences 
noted in the mortality rates from cerebral vascular 
accidents. 


Initially, we undertook this factor analysis to see 
if some unsuspected relationships between causes-of- 
death might not come to light. If, for example, it was 
found that three causes-of-death—a, b, and c— 
showed a close relationship on one or more factors, 
and if it was known from other work that a and 5, 
say, were influenced by some environmental element 
(occupation, diet, housing, etc.) this would suggest 
that c might also be influenced by this element. We 
have not been able to carry our analysis as far as 
this stage. It is clear however, that subsequent work 
on these lines will need to take the factor of diag- 
nostic precision into account. It seems likely that the 
effect of such a factor would be minimized if deaths 
at younger ages rather than deaths at all ages were 
made the subject of particular study. 


SUMMARY 
(1) An account is given of a factor analysis of the 
mortality experience of males in England and Wales 
during 1950-1953, using the method of principal 
components. 


(2) For several causes-of-death, an important 
determinant of the level of recorded mortality is a 


factor which appears to represent diagnostic 
precision. 
(3) About half the age-adjusted variance as 


between administrative areas for five causes-of- 
death (malignant disease of stomach, of lung, and of 
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bone, vascular lesions of the central nervous system, 
and nephritis and nephrosis) could on this interpreta- 
tion be due to differences from area to area in the 
extent to which these diseases were over- or under- 
diagnosed at that time. 


(4) For other causes-of-death (cancer of oeso- 
phagus, Hodgkin’s disease, respiratory tuberculosis, 
bronchitis, and benign enlargement of prostate), this 
factor accounts for less than one-twentieth of the 
age-adjusted variance. 

(5) The these findings are 
discussed. 


implications of 


The diagrams were prepared by kind permission of 
the County Planning Officer (N. Sq. Johnson, Esq.) 
Anglesey County Council. 
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APPENDIX TABLE 
CORRELATION COEFFICIENTS OF “SOCIAL” VARIABLES 


(For interpretation of symbols see Table I) 
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SICK LEAVE EXPERIENCE OF CIVIL SERVANTS IN THE 
GOVERNMENT OF NORTHERN IRELAND DURING 1958 


BY 
A. T. PARK 
AND 
Cc. W. KIDD 


Ministry of Finance and Ministry of Health and Local Govermnent, Northern Ireland 


In the absence of any completely satisfactory 
morbidity statistics comparable to the Registrar 
General's mortality records, covering the whole 
population, reports on the sickness experience of 
relatively small groups of people are available from 
time to time. Such groups are commonly select 
sections of the population for which figures have 
been specially compiled for one reason or another; 
the following are representative examples in this 
field. 

Barr (1960) reported in some detail on the sickness 
absence of the nurses of a Regional Hospital Board. 
Spratling (1957) described that of the employees 
of London Transport Executive in a most compre- 
hensive way. Chiesman (1957) reported “‘sick rates” 
for various grades of post office staff and his data 
has been used by many workers for the purpose of 
special studies into the incidence of ischaemic heart 
disease and the like in various grades of post office 
employment (Morris, 1957; Reid, 1957). The 
morbidity experience amongst the staff of local 
authorities has been reported by Moss (1959) and 
Warren (1960). 

On a national scale data derived from the admin- 
istration of the National Insurance Schemes are 
available for Great Britain and Northern Ireland on 
a sample basis. While there are limitation in this 
material, a broad picture of sickness occurring in a 
large section of population between the ages of 15 
and 65 is available for study (Park and Kidd, 1958; 
Jones, 1959; Kidd and Park, 1959; 1960, a, b). 

It is important that consideration should be given 
to morbidity studies from all possible sources in an 
endeavour to obtain information of value in piecing 
together the pattern of community sickness; in what 
follows reference is made to the sickness experience 
of a relatively small population (about 7,000), 
comprising the non-industrial staff of the Civil 
Service of the Government of Northern Ireland. 


A survey of sick leave among civil servants in 
Northern Ireland was prepared from information 
received from Government Departments in respect 
of all spells of sick leave taken by their staffs during 
1958. There were no serious epidemics during that 
year and, indeed, amongst insured persons in the 
Province, the average number absent from work 
during 1958 was the lowest since the inception of the 
National Insurance Schemes in 1948. A factual 
account of the results of this survey was given in a 
previous study, published elsewhere, by Kidd and 
Park (1960b). As established civil servants have to 
pass a medical examination before appointment, they 
are in a way selected lives and a different pattern of 
sickness from that of the rest of the insured working 
population in the Province would be expected. The 
survey revealed that civil servants did have on 
average more spells off work but that these spells 
were of shorter duration and in terms of days lost 
per head during the year amounted to about half that 
for the rest of the insured population in Northern 
Ireland. This experience may be unique to the civil 
service or, on the other hand, it may be typical of 
office staff generally. It is notable that, while the 
influence of occupation on mortality has been 
studied for many years, little is known of the 
influence of occupation on morbidity. Unfortunately 
no breakdown by occupation of the morbidity data 
from national insurance records in Northern Ireland 
is available. 

Spratling (1957) suggested a way of comparing the 
recorded sickness absence of a particular occupa- 
tional group with the amount of sickness absence 
that would have been recorded if the experience of 
the group under examination had been the same as 
that of the relevant London Transport group during 
the years 1949-52. The most appropriate of their 
groups for comparison with Northern Ireland civil 
servants were, for men, the clerical and technical 
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staff, and for women, the clerical staff (unmarried 
women)—there are no married women in the 
Northern Ireland civil service. 

The civil service data were available for only one 
year (1958) and, unlike the London Transport data, 
included spells lasting more than 6 months although 
the small numbers of such cases should not seriously 
affect the comparison. It was only possible to make 
the comparison for the number of days of sickness 
because of the method of compiling the figures for 
uncertificated leave (spells of less than 3 days’ 
duration) in the civil service. 

As can be seen from Table I, the number of days 
taken by male civil servants of all ages was 3 per 
cent. higher than expected from the London Trans- 
port data, but the differences between observation 
and expectation varied quite appreciably between 
age groups. This variation did not suggest any 
formal relationship wit age. Amongst unmarried 
women, civil servants had 6 per cent. fewer days’ 
absence than expected and at ages up to 25 this 
difference was appreciable. 


TABLE I 


COMPARISON OF ACTUAL CIVIL SERVICE EXPERIENCE 

DURING 1958 WITH EXPECTED EXPERIENCE ACCORDING 

TO TABLES FOR LONDON TRANSPORT CLERICAL AND 
AND TECHNICAL STAFF, 1949-52 




















. Days of Sickness Absence 
oO. 
Employ- Sex Age of Actual as 
ment Group | Staff | Actual} Ex- | Percentage 
(yrs) in pected of 
Post Expected 
Upto19 | 88] 203| 299 68 
20-24 259 | 1,366 1,344 102 
25-29 280 | 1,200 | 1,552 77 
Clerical 30-34 379 | 2,783 | 2,605 107 
an Males | 35-39 742 | 7,391 | 6,444 115 
Technical 40-44 5,360 | 5,883 91 
45-49 488 | 4,777 | 4,514 106 
50-54 406 | 5,172 | 4,316 120 
55-59 387 | 5,050 | 5,508 92 
Total 3,709 | 33,302 | 32,465 103 
Upto 19 | $33 | 2,681 | 5,421 49 
20-24 716 | 7,476 | 8,949 84 
25-29 437 | 5,547 | 5,233 106 
30-34 340 | 4,391 | 3,380 130 
Single | 35-39 370 | 4,552 | 3,633 125 
Clerical | Women | 40-44 235 | 2,831 ,143 
45-49 202 | 2,591 | 2,473 105 
50-54 220 | 3,074 | 3,077 100 
55-59 157 | 2,897 | 2,842 102 
Total 3,270 | 36,040 | 38,151 94 
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In order to investigate the difference between civil 
servants and the rest of the insured population in 
Northern Ireland in more detail, arrangements were 
made to analyse the national insurance sickness 
records for days lost during the year ended May 31, 
1959, by age and diagnosis for men and single 





women. The expected number of days of sickness 
taken by civil servants, men and women separately, 
was calculated from the insurance data for each age 
group separately, the “all ages” figure being an 
age-standardized ratio; Table II (opposite) shows 
the percentage ratio of the observed to the expected 
number of days absent (hereinafter called the 
“absence ratio”) for some of the main diagnostic 
groups of the International Statistical Classification 
of Diseases (50 list). 

The age-standardized absence ratio for all diag. 
noses was about 50 per cent. for both men and single 
women, but there were appreciable differences 
between the diagnostic groups. For men the absence 
ratio for the common cold was over 200 for all ages 
except 20 to 29: for tonsillitis the absence ratio was 
over 100 except for ages 15 to 19, and was over 400 
for ages 40 to 44, and over 900 for ages 55 to 59: 
for all other respiratory diseases the absence ratio 
was well below 100 up to age 24, was nearer 200 for 
ages 25 ito 44, and fell below 100 for ages 45 to 54, 
rising to 103 for the age group 55 to 59; for diarrhoea 
and enteritis the absence ratio was below 100 up to 
age 29, but it was more than 100 for all other age 
groups, being especially higher (509) for the 35 to 
39 age group. The age-standardized absence ratio 
for men was less than 50 for tuberculosis, psycho- 
neurosis, heart disease, diseases of the veins, bron- 
chitis, arthritis, and rheumatism. 

For single women the absence ratio for the 
common cold was only less than 200 for three age 
groups (20 to 24, 35 to 39, and 40 to 44), and it was 
particularly high after age 45; for tonsillitis the 
absence ratio was 60 for ages 15 to 19, and 64 for 
ages 55 to 59, but it was over 100 for all other ages, 
being particularly high (419) in the 40 to 44 age 
group as in the case of men; for diarrhoea and 
enteritis the absence ratio was less than 100 for ages 
40 to 44 and 55 to 59, was 159 for ages 35 to 39, and 
over 200 for all other age groups, being as high as 616 
for the ages 30 to 34 and 760 for ages 50 to 54; for 
other diseases of the digestive system the absence 
ratio was particularly high for ages 35 to 44. The 
age-standardized absence ratio for single women 
was less than 50 for tuberculosis, psychoneurosis, 
heart disease, hypertensive disease, diseases of the 
veins, arthritis, and rheumatism, and other diseases 
of the bones. 

The diagnoses in which the civil service figures 
were greatly in excess were normally those leading 
to short durations of absence, such as the common 
cold and tonsillitis, and this probably accounts for 
the apparent paradox of civil servants having more 
spells off work but fewer days lost per head per 
annum. 
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COMPARISON OF ACTUAL EXPERIENCE OF CIVIL SERVANTS DURING 1958 FOR CERTAIN DIAGNOSES WITH THAT 
EXPECTED ACCORDING TO DATA FOR THE REST OF THE INSURED POPULATION OF NORTHERN IRELAND 



























































Actual Absence Ratios* Age- 
LS.C. Diagnosis Sex Total Age Groups (yrs) Standardized 
Days of Absence 
No. Sickness | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 Ratio 
1 Tuberculosis Males ins 1,867 _ 52 62 198 | — — — 47 
Single Women 586 — 29 — 61 — os = — ~- 12 
19 Psychoneurosis Males ze 1,772 cae 103 13 % 32 53 33 5 12 32 
| Single Women 2,561 16 42 47 9 38 10 10 33 16 26 
25 | Heart disease Males | 1,407 ah ae oe om 9/ 5s | 83 | 6 | 31 45 
Single Women 87 — os 22 -- _ 17 a 1 -= 4 
“36 | Hypertensive disease | Males se 608 a! ay a sisi— |i ss 50 
Single Women 170 oe — - = _ — _ 6 17 8 
“77 | Diseases of the veins | Males | 2 | —| —] — [1s | sz] ts | — | 38 | 48 
| Single Women 270 — 100 26 48 1 29 43 31 _ 22 
2 | ‘Common cold Males eae 712 250 193 58 248 295 | 322 $23 341 429 316 
| Single Women 1,143 225 188 272 423 193 | 193 383 969 488 265 
“p | Tonsillitis Males eee 1,294 90 110 142 337 115 418 150 197 932 216 
Single Women 1,631 60 134 128 168 152 419 162 261 64 129 
—_—- 
30 | Influenza Males o 3,184 63 ill 56 96 55 67 100 86 106 80 
| Single Women 4,057 a4 95 112 136 125 | 100 77 162 232 105 
32 | Bronchitis Males = 2,293 8 32 24 107 67 41 53 $7 32 46 
| Single Women 2,517 56 136 120 38 105 50 29 80 91 76 
4 All other respirator Males a 1,208 21 14 174 117 176 | 165 80 30 103 111 
diseases... .. | Single Women 1,201 90 86 120 100 125 67 39 500 175 104 
“35 | Diseases of the Males | 2,027 so | 33 | 14 | 28 | 69| 78 | 63 | 42 | 30 52 
| stomach Single Women 909 32 71 i22 32 27 66 29 20 66 50 
“38 | Diarrhoea and Males se 535 — | so | 29 | 107 | 509/158 | 100 | 156 | 191 204 
enteritis Single Women 711 200 280 316 616 159 63 217 760 73 229 
0 | Other diseases of the | Males aie 616 900 71 39 91 132 61 50 566 113 149 
digestive system ... | Single Women 574 46 i148 95 158 {1,611 | 837 45 142 18 149 
4 | Arthritis and Males aos 1,537 a il 38 61 24 36 24 16 28 
| rheumatism Single Women 1,533 20 $2 106 65 65 73 29 9 b 3» 
47 | Disease of the bones Males ei 734 — 113 55 141 21 46 139 49 34 58 
| Single Women 219 18 112 14 5 b} 7 — 49 — 21 
All Diagnoses Males sai 30,115 23 $5 39 62 79 53 $2 49 35 $1 
Single Women 28,679 40 71 75 60 46 43 33 32 36 46 









































*Figures represent the ratio of actual days of sickness in the year to the expected number in percentage form 





Even within the civil service there were wide 
variations between grades, and Table III (overleaf) 
shows the ratio between the actual and expected 
days of sickness for a selected number of diagnoses 
and three grades for men. (All those in the grade 
Junior Staff Officer and above would be earning 
£1,000 per annum or more). The expected number of 
days was calculated from the figures for all non- 
industrial civil servants, which covers the general 
service grades and professional and technical staff for 
each age group separately, the “all ages’ figure 
being an age-standardized ratio. 





Although the number of days in some of the age 
and diagnostic groups was small, the general im- 
pression from Table III is that the distribution of 
sickness differs between grades. The higher-grade 
staff had relatively fewer days off work than others 
because of psychoneurosis, bronchitis, diseases of 
stomach, arthritis, and rheumatism, but had more 
days off because of heart disease. Messengers, on 
the other hand, had more days off than expected 
for bronchitis, arthritis, and rheumatism, and less 
for heart complaints than the rest of the civil 
service. Among clerks the age standardized ratio 





82 


A. T. PARK AND C. W. PARK 
TABLE III 


COMPARISON OF ACTUAL EXPERIENCE FOR MALE GRADE FOR CERTAIN DIAGNOSES WITH THE EXPECTED 
EXPERIENCE ACCORDING TO DATA FOR THE CIVIL SERVICE MALE NON-INDUSTRIAL STAFF DURING 1958 








Absence Ratios* 


























Actual Age 
1.S.C, No. of Age Group (yrs) Standard. 
List Diagnosis Grade days of ized 
No. Sickness | 15S— | 20—- | 25- | 30- | 35- | 40- | 45- | SO- | 55- | Absence 
19 | 24 29 34 39 44 49 54 59 Ratio 
19 Psvchoneurosis ... | Junior Staff Officer and above 30 — os — — 5 — —}30; — il 
jerks ... ios oad eae 597 — | 286 | 925 18 | 197 | 202 7 | 680 | 218 188 
Messengers 99 —}| —]| —| —] 210] 162; 225); — _ 1$2 
25 | Heart diseases Junior Staff Officer and above | 675 —f ah ow) ek =k 1 OTOL ee. 36 
Clerks... a owe om 264 = — — — —|700| — | 208 86 116 
Messengers i oa one 46 —|}—-!|-|] - _— — —j} —]| 148 51 
30 Influenza Junior Staff Officer and above 545 — — | 303 | 110 | 94] 93) 139] 131 | 100 113 
Clerks... a ae one 805 93 | 135 | 475 | 125 | 184] 114 | 103 72 | 164 137 
Messengers ioe ae _ 112 —| —| — | 283] 69 58 | 185 35 6 85 
32 | Bronchitis Junior Staff Officer and above | 149 =| =| ==) Ol 1 Ol el sl sll os 
lerks ... aan ‘idl ae 4380 150 78 | 400 60 | 111 | 189 65 | 170 | 127 127 
Messengers vii a apa 446 — — — | 467 | 211 | 178 | 563 | 306 | 369 366 
35 | Diseases of the Junior Staff Officer and above 121 —|—}| —}] — 10; 56); —| 8); — 34 
stomach -.. | Clerks pi ae es 687 150 53 50 43 | 112 | 343 | 212 | 234] 113 195 
Messengers ade ais one 155 = a a — | 165 70 | 283 57 | 292 170 
46 | Arthritis and Junior Staff Officer and above | 92 owl ad ol Ot OL Ot ot I) 
rheumatism Clerks... oe bes om 530 —| —] —] 64] 199] 214] 367] — | 269 205 
Messengers “— on an 278 —| —|] —]700} —]| 40] 342 | 850 | 367 366 












































* Figures represent the ratio of actual days of sickness in the year to the expected number in percentage form. 


was always greater than 100 and was around 
200 for diseases cf the stomach, arthritis, and 
rheumatism. 

There are relatively few women in the higher 
grades of the civil service in Northern Ireland with 
the result that the numbers are confined to a com- 
paratively shorter salary range than men. The 
opportunity has been taken in this study to compare 
the sickness experience of permanent with temporary 
female officers of a similar grade, viz. Clerical 
Assistant Grade I. There are roughly the same 
numbers in each category, about 280, although the 
members of the temporary staff are relatively 
younger. The expected number of days for each 
5-year age group was calculated from the experience 
of all women in the Civil Service, and as before the 
ratio of actual to expected days off was calculated 
for each age group. For ease of reference only the 
age-standardized ratios for each diagnosis are 
quoted in Table IV. Apart from tonsillitis, the ratio 
for the permanent staff was appreciably lower than 
that for the temporary staff for this grade in the main 
diagnostic groups quoted. The experience of one 
year only and the relatively small numbers in some 
age groups makes one hesitate to draw conclusions 
from these figures. 


TABLE IV 


COMPARISON OF ACTUAL EXPERIENCE OF PERMANENT 

AND TEMPORARY FEMALE CLERICAL ASSISTANTS 

(GRADE 1) ACCORDING TO DATA FOR THE CIVIL SERVICE 
FEMALE NON-INDUSTRIAL STAFF DURING 1958 























Female Clerical Assistants (Grade I) 
LS.C. Actual Number Absence 
List Diagnosis of Days of Ratios* 
No. Sickness 
Perma- | Temp- | Perma- | Temp- 
nent orary nent orary 
19 Psychoneurosis_.... 239 810 54 365 
28 Common cold an 114 165 64 145 
29 Tonsillitis on 338 243 150 129 
30 Influenza... ine 534 869 83 208 
35 Diseases of the 
stomach — 113 141 72 147 
46 Arthritis and 
rheumatism sin 131 252 52 196 




















* Figures represent the age-standardized ratio of actual days of 
sickness in the year as a percentage of the expected number. 


SUMMARY 


(1) The sickness experience of civil servants in 
Northern Ireland during 1958 has been examined 
in some detail and compared with data derived from 
National Insurance records and London Transport 
Executive statistics. 
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(2) The results confirm the impression gained from 
a previous study that, for all causes of absence 
combined, civil servants have relatively fewer days 
off work because of sickness than the rest of the 
insured population in the Province, but that for 
some of the short-term illnesses they actually have 
more days off than would be expected from the 
insurance data. 

(3) The age-standardized ratio suggests that the 
civil service experience is not appreciably different 
from that of the clerical staff of the London Trans- 
port Executive, and it is possible that other office 
staffs in Northern Ireland have a sickness experience 
more akin to that of the civil service than to that of 
industrial workers. 

(4) Within the civil service the sickness experience 
of men in the higher grades is different from that of 
clerks; messengers differ from administrative and 
clerical staff and have relatively more days off work 
through bronchitis, arthritis, and rheumatism than 
the rest of the civil service. 
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SMOKING HABITS OF YOUNG SOLDIERS 
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Lieutenant-Colonel H. J. 
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Major J. P. CROWDY, R.A.M.C. 


From the Army School of Health 


It is now generally accepted that cigarette smoking 
is a major contributory factor in the causation of 
lung cancer. Since smoking represents habituation, 
if not addiction, health education should be directed 
towards those who have not yet become addicted— 
the adolescent or the school child. Various studies of 
the smoking habits of school children of all ages 
have been made recently, but little is known of the 
habits of adolescents who have left school and not 
yet acquired the full adult habit of life. Most studies 
have been concerned with children of Secondary 
Modern, Grammar, or Public Schools (Raven, 1957; 
Parry Jones, 1957) and although the age groups 
surveyed ranged from 11-18 years, the number of 
boys over the age of 15 years has formed a very 
small proportion—less than 5 per cent. of the two 
major surveys carried out in Great Britain for which 
specific data are recorded (Bothwell, 1959; Chave 
and Schilling, 1959). In Norway, however, a survey 
of school children by Nilsen (1959) included 4,967 
males between the ages of 13 and 20 years of whom 
40 per cent. were aged 15 or over, whilst Todd 
(1959) gave figures, collected by random sampling in 
1957, of the smoking habits of young men aged 12 
to 19 years. 

A body of young men whose smoking habits 
could be the subject of accurate study is to be found 
in the young soldiers of the special training units 
which exist in the Army for those under the age of 18. 
In such a military population precise data of the 
total population at risk are obtainable thereby 
facilitating an accurate statistical study. A military 
population is also worthy of study in the light of 
figures given by the Tobacco Manufacturers for 
1958, which indicate that, with an incidence of 70-6 
per cent., male servicemen as a social group have the 
highest percentage of cigarette smokers in the 
community. Indeed, suggestions have been made 
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from time to time that men in the Armed Services 
are encouraged to smoke cigarettes in conformity 
with their comrades, or as a result of the issue of 
free cigarettes in certain circumstances, and the 
provision of duty-free cigarettes overseas. 

The Army Medical Services have recently started 
a programme of health education on smoking. 
Administrative medical officers have been instructed 
to make the facts of lung cancer known throughout 
the military community. Special efforts are to be 
made where the habit has not yet become fixed and 
Boy soldiers are picked out as the obvious target 
in this category. It was, therefore, considered that 
it would be of value to carry out a survey of the 
smoking habits of the young soldier at the start of 
this health education programme. The first aim 
would be to ascertain whether these boys, shortly to 
join a group which has the heaviest incidence of 
cigarette smoking, had the same smoking habits as 
their civilian counterparts or whether there was 
anything in the pattern of their smoking habits to 
assist or improve the efficiency of any campaign of 
health education. A secondary aim would be to 
establish a basis for the assessment of the efficacy 
of the education programme at some future date. In 
order that a direct comparison might perhaps be 
made with the schoolboy it was decided to follow 
the same pattern of survey as that used by the Study 
Group of the London School of Hygiene and 
Tropical Medicine (Chave and Schilling, 1959), and 
this we were able to do with only a little variation 
which was due to the different circumstances of the 
population with which we were concerned. 


POPULATION 
Broadly speaking there are in the Army three 
categories of young soldier—the Apprentice Trades- 
man, the Junior Leader, and the Band Boy. The 
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Junior Leader or the Band Boy is usually a secondary 
modern school boy who leaves school at the age of 
15 and joins the Army; the Apprentice Tradesman is 
selected by competitive examination, at which only 
30 per cent. of applicants are successful, and is 
probably the equivalent of the grammar school boy. 
However, both Apprentices and Junior Leaders 
differ from schoolboys of all categories in that they 
are paid a weekly wage from the time they first join 
their units. The customary joining age is from 15- 
164, and at this stage they receive £1 18 6d. a week, 
rising at tne end of the first year to £2 5 6d. At17} 
they move on to a soldier’s rates of pay, the starting 
point of which is just over £5 per week, but it should 
be noted that niost of the units restrict the amount of 
cash the boys are given each week, putting a sub- 
stantial sum into their savings. At 18 the Junior 
Leader transfers to man’s service in a unit of the 
Regular Army, but the Apprentice may transfer 
rather later. 

There are in the Army twelve Boy Units (as at 
November, 1959)—five Apprentice Schools teaching 
technical trades together with seven Junior Leader 
Units covering all arms of the Service and organized 
to produce a soldier who, although without a skilled 
trade, will become the senior NCO of the future. 


METHOD 

With the help of their Commanding Officers all 
these units were sampled. Table I shows the numbers 
of Apprentices and Junior Leaders, and give details 
of the percentage sampled. Out of a total of 5,682 
only 4,381 questionnaires were collected, but it is 
most unlikely that any bias occurred at this stage. 
The fact that 872 Junior Leaders and 429 Appren- 
tices could not be reached was due largely to such 
random events as sickness, absence on training, and 
similar military commitments. The figure of 8-1 per 


Taste I 
DETAILS OF NUMBERS SAMPLED 





Appren-| Jun5r 
Subjects tices Leaders | Total 





Total Strength eos oe (a) 2,709 2,973 5,682 





Number of questionnaires completed 
(6) 2,280 2,101 4,381 





Number of completed questionnaires 
nile la Ac 

















accepted ... 2,064 | 1,988 | 4,052 

c e > < 

Percentage sample (<) x 100 ... | 762 | 669 | 71:3 
Number of leted questionnai 

—. ” . . ak lo ll 

Percentage“rejected (4) ee .. 10:5 5-7 8-1 
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cent. as a rejection rate for the completed question- 
naires may be responsible for a slight bias towards a 
sample of above the average intelligence. The great 
majority of spoiled papers were due to the boys’ 
inability to record their dates of birth correctly, 
nearly all in this category having put down the year 
1959. It is likely that those who made this error were 
the individuals of lowest intelligence, although on 
this basis one would expect the rejection rate for 
Junior Leaders to be higher than that for Appren- 
tices, whereas, in fact, the reverse is the case. 


RESULTS 
Table II shows the percentage of Apprentices and 
Junior Leaders who had smoked by the age of 11 
and who were regular smokers by the age of 13. 
It will be seen that there is little difference between 
the Apprentice and the Junior Leader. 


TABLE II 


PERCENTAGE OF THOSE SAMPLED WHO HAD SMOKED BY 
THE AGE OF 11 a Ao REGULAR SMOKERS®* BY 











AGE OF 13 
Appren-| Junior 
Subjects tices Leaders} Total 
Had smoked by the age of 11 years 22-0 21-2 21-6 
Regular smokers by the age of 13 
years a ia oe nee 21-1 23-7 22-4 














* i.e. one or more cigarettes per week. 


Comparison with the surveys on school children 
has not been easy because the findings of these 
surveys were very varied. It would, however, be 
true to say that for these boys their first experience 
of smoking was in line with the findings of the 
civilian workers, and the number who had become 
regular smokers by the age of 13, with the exception 
of one finding for grammar schoolboys, was less 
than in the case of the civilian school children. It 
must, however, be noted that, for one of the school 
surveys, a level of five or more cigarettes per week 
was taken as the criterion of smoking, instead of the 
figure of one or more cigarettes per week used by 
the other surveys including our own. It would seem 
that, relying on their memory of events which 
occurred some 2 to 6 years previously , the Army boys 
evidence on smoking habits before joining the 
Service was to the effect that they had their first 
experience of smoking at an age similar to their 
civilian counterparts but did not become regular 
smokers to the same extent. 

We next compared the smoking habits of young 
soldiers during their service. Tables III and IV (oppos- 
ite) show, for ages 15 to 18 years, details of those who 









86 


regularly smoked cigarettes both for levels of one or 
more cigarettes per week and five or more cigarettes 
per week; together with the habits of regular smokers 
in terms of consumption per day. 


It will be seen that the incidence of regular smoking, 
whether we take this to mean the smoking of more 
than one, or more than five, cigarettes per week rises 
from a level of 51 to 58 per cent. at age 15 to a level of 
79 to 80 per cent. by the end of their Boy service; 
these latter levels being reached by Junior Leaders 
in their 18th and Apprentices in their 19th year. This 
increase is not regularly uniform over the years 
studied—the greatest rise takes place during the 16th 
year. In both Junior Leaders and Apprentices the 
increase during their 17th year is of the order of 15 
to 20 per cent, whilst thereafter it is only 5 to 7 per 
cent. in any year, and this is true whichever criterion 
of “regular smoker” is applied. The 17th year is 
significant, too, in that by this age the difference 
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between the two categories of regular smoker (i.¢, 
more than one, or more than five, per week) 
becomes negligible. 

Junior Leaders smoked to a greater extent than 
Apprentices, at equivalent ages, but only to the 
extent of 5 to 8 per cent., varying with age and type 
of regular smoker. 

If we consider next the rate of consumption of 
cigarettes by the regular smokers it will be seen that 
once again the most striking change of habit occurs 
in the 17th year. During the 16th year there is a 
well-distributed scatter throughout the range of the 
amount smoked—between the limits of one to four 
per week and more than forty per week; and from 
reports of work done on school children, it would 
seem that this is also true for ages below 15 years. 
In their 17th year, however, the young soldiers’ 
consumption of cigarettes, as recorded in Table IV, 
showed a marked “shift to the right” and there is 
an impressive drop in the percentage smoking only 























TABLE III 
PERCENTAGE OF BOYS WHO WERE REGULAR SMOKERS 
Apprentices Junior Leaders Total 
Age (yrs) No. in Percentage Percentage No. in Percentage Percentage No. in Percentage Percentage 
Age smoking more | smoking more Age smoking more | smoking more Age smoking more | smoking more 
Group than one an five Group than one than five Group than one than five 
per week per week per week per week per week per week 
15- 345 54:2 46°6 431 61:7 54-9 776 58:4 $13 
16- 693 70-4 66:9 825 75-1 72:2 1,518 73-1 69-7 
17- 693 15-6 72:3 681 80-6 78-6 1,374 78:1 ae 
18- 333 79°38 79'S 51 70°6 68-6 384 78-6 773 
































Note: Those Junior Leaders remaining in the unit during their 18th year are probably unrepresentative of the group; as a rule Junior Leaders 
ay = to man service on their 18th birthday and those remaining are either taking special examinations, or have been late arrivals, or 


ve been retarded through illness, etc. 












































TABLE IV 
HABITS OF REGULAR SMOKERS 
Number in Number in 
Age Group Apprentices Age Group Junior Leaders 
Age (yrs) Percentage of Regular Smokers Percentage of Regular Smokers 
Regular (Cigarettes per Week) Regular (Cigarettes per Week) 
Total | Smokers Total | Smokers 

1-4 5-9 10-19 | 20-39 | 40+ 1-4 5-9 10-19 | 20-39 | 40+ 
15- 345 187 13-9 17-1 21-4 26-7 20-3 431 266 10:7 13:2 28-6 28-9 18-4 
16- 693 488 41 6-9 17-0 33-0 38-1 825 620 42 10-5 16-9 27-2 | 450 
17- 693 524 3-6 44 10-7 19-8 61-0 681 549 1-6 40 9-1 260 | 59:2 
1-1 49 10-9 81-6 51 36 0 28 19-4 | 750 
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one to nine per week. This is more marked in the 
Apprentices than the Junior Leaders, but it seems to 
indicate that during the 17th year those who are 
smokers become confirmed in the habit, and that 
from then on the great majority smoke more than 
twenty per week. 

As one would expect, this increase in consumption 
continues with successive age groups and by the age 
of 18 the percentage of regular smokers who are in 
the “40 plus” category had risen to 81 per cent. for 
the Apprentice and 75 per cent. for Junior Leaders— 
although as noted in Table III the number of Junior 
Leaders remaining at this age are too few for statis- 
tical accuracy and may well be unrepresentative of 
the group. It would seem that by age 18 the adult 
pattern and habit had been achieved—it might be of 
interest to ascertain at this age the extent of the 
“plus” in the “40 plus”! 


DISCUSSION 

In a survey such as this, especially in military units 
with “‘No Smoking” rules for those under 17, it is 
essential to ensure complete anonymity in order to 
get truthful answers. For this reason the survey was 
conducted by either the Medical or the Education 
Officer and the questionnaires were sealed in one 
envelope in the presence of the boys as soon as 
completed—this fact was impressed on all before the 
start of the questioning. 

There is no doubt that any questionnaire which 
demands answers from memory is open to error— 
both voluntary and involuntary; in order to assess 
the accuracy of the replies received, a portion of one 
Apprentice unit (86 in number) was questioned 4 
months before the general survey and then re- 
questioned with the rest of the unit. Analysis of these 
answers showed that, although for individuals there 
is a large margin of error in the answers given, there 
being evidence that these errors are larger where the 
memory span exceeds 8 years, there appears to be 
little difference between the first and second set of 
answers. It can be taken that the questionnaire 
method as operated for this survey is capable of 
allowing valid conclusions to be drawn. 

It is not easy to make a direct comparison of these 
results with other work done in this field. The survey 
carried out by the London School of Hygiene and 
Tropical Medicine was concerned mainly with chil- 
dren below the age of 15. Just on 40 per cent. of the 
Norwegian school children surveyed by Nilsen were 
over 15, but he adopted a somewhat different method 
of classifying degrees of smoking. However, if his 
“daily smokers’ are equated to our “regular 
smokers”’, there is broad agreement, especially with 
regard to the importance of the sudden increase in 
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smoking in the 17th year and the increasing con- 
sumption with age in addition to increased frequency 
of smoking. There is a significant difference in the 
percentages of daily (regular) smokers recorded by 
Nilsen, which are very much less than we found in 
the young soldiers, his figures were 35 per cent. at 
17 and 38 per cent. at 18 compared with our com- 
parable average levels (smoking five or more per 
week) of 76 per cent. and 77-3 per cent. at those ages. 

The Tobacco Manufacturers in their Standing 
Committee Research Papers classified individuals as 
non-smokers, and smokers of less than ten or more 
than ten cigarettes per week, and they give figures for 
each age group. From their figures it is apparent that, 
in whatever way the comparison is made, the rate of 
smoking in their subjects was considerably less than 
that found in Army boys, and whilst strict compari- 
son is not possible owing to the different criteria 
adopted it would appear that the higher level of 
smoking in the Army boys is of the order of 17 to 20 
per cent. for all age groups between 15 and 18 years. 
The Tobacco Manufacturers survey also confirmed 
the fact that the critical age seems to be 16; it was 
at the age of 16 in their series, too, that the greatest 
increase in the smoking habit occurred. 

It would seem that some general agreement is 
now required on what constitutes a regular smoker, 
if only to assist comparison of the results of different 
surveys. Although we have used the two criteria of 
“more than one cigarette per week” and “‘more than 
five cigarettes per week”’, we now consider the latter 
to be the best definition of a regular smoker and this 
is roughly equivalent to one per day or the “daily 
smoker”. 

This survey of young soldiers confirms the previous 
work with regard to the age of first starting to smoke 
and the onset of regular smoking, but with this new 
opportunity for a full-scale study of the age groups 
15 to 18, the importance of the 17th year has become 
apparent, for it is in this year that the smoking habit 
seems to crystalize and become fixed. We would 
agree with Nilsen that any programme of health 
education should begin at 13 and continue till about 
18, but would go further than this and say that the 
greatest effort should be made towards the 15- and 
16-year-old, for if we can prevent the habit getting 
set at this age we may well lay the foundations for its 
repression or even abandonment. With regard to our 
special concern—the Army boy—we have found that 
because they smoke more than their civilian counter- 
part the need for their education is even greater 
and that, to be successful, it should be given before 
they reach the age of 17. It should in fact be con- 
centrated into the first 2 years of their service with 
possibly some follow up or consolidation later. 
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SUMMARY AND CONCLUSIONS 


(a) A survey was carried out of the smoking habits 
of young soldiers. The primary aim was to ascertain 
whether knowledge of the pattern of their smoking 
habit could assist or improve the efficiency of a 
programme of health education; a subsidiary aim 
was the establishment of a basis for future assessment 
of the efficacy of such a programme. 


(b) A questionnaire was completed by 4,381 
young soldiers between the ages of 15 and 18 years. 
These age groups have formed less than 5 per cent. 
of previous surveys in the United Kingdom, but have 
been surveyed in Norway and have been investigated 
to some extent by the Tobacco Manufacturers. 


(c) The young soldiers were either Apprentices 
learning a skilled trade, or Junior Leaders training 
for regimental duties. 


(d) It was found that the smoking habits of these 
boys before joining the Army were similar to those 
of school children as reported in previous surveys. 


(e) At the start of their service at 15 years of age, 
regular smoking was the habit of more than 50 per 
cent. of the boys, this rose to 79 per cent. during 
their service, the latter level being reached by Junior 
Leaders in their 18th and Apprentices in their 19th 
year. Junior Leaders smoked more than Appren- 
tices but only to the extent of 5 to 8 per cent. at any 
given time. 

(f) The increase in the rate of smoking was not 
uniform. The greatest increase occurred during the 
17th year when it was of the order of 15 to 20 per 
cent., thereafter increasing by only 5 to 7 per cent. 
in any one year. 


(g) In the 17th year, too, there was a marked 
change of habit regarding the number of cigarettes 
smoked. In this year, the adult habit of the confirmed 
smoker appears, and there is a virtual disappearance 
of the less than ten per week smoker. The increase 
in forty + smokers rises steadily until at age 18 the 


full adult pattern has been achieved with up to 8] per 
cent. of the smokers in this group. 


(A) In the 17th year, and subsequently, the differ. 
ence between the two critera used to assess regular 
smoking “one or more cigarettes per week” and 
“five or more cigarettes per week” became negligible. 


(i) Comparison has been made with the results 
of a survey conducted by Nilsen; there was broad 
agreement with regard to the sharp increase which 
occurred in the 17th year but the percentage of 
regular smokers in our young soldiers was much 
higher than in his Norwegian school children. 


(j) In a comparison with figures given by the 
Tobacco Manufacturers, it was found that more 
Army boys are regular smokers than their civilian 
counterparts, the excess seeming to be of the order 
of 17 to 20 per cent. 

(k) It is suggested that one single criterion should 
be adopted for the categorization of a “regular 
smoker”. Although it differs from our original 
selection we now favour a level of “more than five 
cigarettes per week” which can be equated to the 
“daily smoker”. 


We should like to thank the Director General Army 
Medical Services for permission to publish this Paper 
and AMD (Stats) for their help, particularly Mr. G. 
Taylor of that Department. Acknowledgement is also 
due to Mr. S. P. W. Chave and the Study Group of 
the London School of Hygiene and Tropical Medicine 
for allowing us to model our questionnaire on that used 
by them. 
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TUBERCULOSIS IN A COMMON LODGING-HOUSE 


BY 


PETER C. ELWOOD 


Department of Social and Preventive Medicine, The Queen’s University, Belfast 


In most European countries tuberculosis mortality 
has been decreasing during the last few decades, but 
this decrease has not been uniformly experienced by 
all age and sex groups (Clarke, 1952; Cheeseman, 
1952). Generally, old men as a group have benefited 
least and this contention is supported in some 
countries by the trends of notification rates (Cheese- 
man, 1956; Lowe, 1954; Stocks, 1950; Ministry of 
Health, 1958). 

Residents of common lodging-houses in Northern 
Ireland are mostly old men and their experience of 
tuberculosis has not been studied with the detail 
which the apparent vulnerability of this age and sex 
group would appear to demand. This paper des- 
cribes a study of the disease in one particular 
common lodging-house in Belfast and assesses its 
importance as a focus of infection in the Belfast 
community. 

Laidlaw (1956) reviewed 125 persons in Glasgow 
suffering from tuberculosis who gave as their place 
of residence a common lodging-house or a working 
men’s hostel. Of these 34 (27 per cent.) refused to 
co-operate in any way after diagnosis, and a further 
27 (22 per cent.) did not co-operate fully in hospital 
or out-patient treatment. Tuberculosis was the 
fourth commonest cause of death amongst lodgers in 
Glasgow common lodging-houses, accounting for 
one tenth of all deaths during 1950-53, the average 
length of survival after diagnosis being 3 years. 

In a recent survey of tuberculosis in Glasgow, 
860 residents of common lodging-houses were 
visited and offered examination by mass miniature 
radiography. Only 193 (22 per cent.) accepted and 
of these 67 were referred to a chest clinic. Only 56 
attended, among whom 22 were found to have 
significant pulmonary tuberculosis (i.e. 26 per 
1,000 residents originally visited). Of those admitted 
to hospital the majority were either prematurely 
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discharged because of ill-behaviour or left against 
advice (Geddes, 1959). 


MATERIAL 


The Northern Ireland Tuberculosis Authority was 
set up under the Public Health (Tuberculosis) Act 
(N.I.) 1946. It received all notifications in Northern 
Ireland until April 1, 1959, when its functions with 
respect to notification were transferred by the 
Health Services Act (N.I.) 1958 to the Northern 
Ireland Hospitals Authority. Notifications made to 
these Authorities and follow up reports from 
hospitals and clinics were used in this work. 

Notifications include a “state of disease” classifica- 
tion as was suggested for England and Wales by the 
Ministry of Health (1947), namely: 

Group | —Cases with slight constitutional dis- 

turbances; 

Group II —AIl cases which cannot be placed in 
Groups I or III; 

Group III —Cases with profound systemic dis- 
turbance or constitutional deter- 
ioration, and with marked impair- 
ment of function, either local or 
general. 

In this work, Groups II and III have been amalga- 
mated for reasons given by Merrett (1959), who 
suggested that as Group I cases, being symptomless, 
are detected mainly by mass radiography and the 
examination of contacts, Groups II and III cases, 
considered together, would give better estimates of 
the morbidity rates for comparisons between 
population sub-groups because mass diagnostic 
methods were not used to the same extent in all 
areas, and for ali occupational, age, and sex groups. 
Notifications are also classified by whether or not 
tubercule bacilli have been found “in any exudate, 
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excrement, discharge, or tissue” before or within 8 
weeks of notification. 

The common lodging-house chosen for this study 
is run by the Belfast Corporation. Built in 1902 and 
extended in 1933, it is the largest in Belfast, having 
369 beds, few of which are ever vacant. The accom- 
modation includes several common sitting rooms, a 
billiard room, library, and dining room. Food 
lockers and cooking facilities are provided, but 
residents have to provide and cook their own food. 
There are large dormitories which are divided into 
cubicles by partitions about 6 feet high. Washing 
and toilet facilities seem adequate, and there is 
provision for washing and drying clothes. 

The lodging house was originally intended for 
unmarried working men, but over the years the 
proportion of elderly retired and middle-aged un- 
employed men has risen. About half the residents 
are said to be over 65 years of age, though as 
individuals drift in and out it is impossible to quote a 
more precise age distribution. The majority are 
long-term residents, and Sargaison (1954), in a 
survey of all common lodging-houses in Belfast, 
found that only 24 per cent. of the lodgers had been 
resident for less than 1 year and 50 per cent. for 
over 5 years. 

The lodging-house is situated in the smallest and 
most densely populated of the fourteen ‘electoral 
wards in Belfast. Annual tuberculosis notification 
rates are available for each ward and this particular 
ward consistently had one of the higher rates over 
the 10 years of this study. It was against the back- 
ground of this ward that the disease in the lodging- 
house was studied. 


TUBERCULOSIS IN THE COMMON LODGING-HOUSE 


During the 10 years 1950—59, 36 cases of tubercu- 
losis were notified from the lodging-house of which 
one was non-respiratory. The annual notification 
rate per 1,000 residents, assuming the lodging-house 
to have been constantly full, varied from 2-7 in 1955 
(one case) to 24-4 in 1952 (nine cases), with a yearly 
average of 9-8. The average yearly rate for the rest 
of the ward during the same period was 1-7 per 
1,000 males of all ages. While age-specific rates 
could not be calculated for the lodgers, their rate of 
9-8 is very much higher than those for older males 
in the rest of the ward—2:8 per 1,000 in men aged 
40-60 years, and 3-2 per 1,000 in men aged 60 years 
and over. 

Table I classifies 34 of the cases according to the 
stage of disease at notification and the isolation of 
tubercle bacilli. No such information was available 
about two men who died of tuberculosis within one 
month of admission to an acute general hospital and 
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Lodging Rest of 
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Classification 





No. Per No. | Per 
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Group I . | Ss | as | 120 | 4 























Stage of a 
Disease | Groups and U1 | 29 | 85 | 107 | 53 

Tubercle Notfound ... | 25 26 105 | 54 
Bacilli Found... ... 9 74 122 | 46 





* Two cases omitted for whom this information is not available 
7:26; P < 0-001 


Stage of disease x*: = 1 
Bacilli found 8-81;001 > P > 0-001 


x3 = 


who were notified after death. Corresponding per- 
centage classification is shown for all persons 
notified as tuberculous from the rest of the ward 
during the same period. A significantly higher 
proportion of cases from the lodging-house (at 
P < 0-05, the criterion used throughout) had 
advanced disease at the time of notification than of 
cases of the rest of the ward. The proportion found 
to be excreting tubercle bacilli was also significantly 
higher in the lodging-house cases, though classifica- 
tion by this finding is not entirely satisfactory, as 
the likelihood of finding bacilli varies not only 
with the stage of the disease but also with the 
thoroughness of the search. 

Table II shows the fate of the 36 cases at the end 
of 1959. Of the thirteen who were treated in hospital 
before being discharged as quiescent, one left 
against medical advice but subsequently returned, 
and two defaulted as out-patients after discharge. 
Thirteen men died of tuberculosis in hospital, the 
average duration of life after notification of the nine 
notified before death being 25 months. Five died 
within 1 month of admission to hospital, and one 
further man refused treatment of any kind when 
first seen, but was admitted 7 years later and died 


TABLE II 


FATE AT THE END OF 1959 OF THE LODGING HOUSE 
CASES NOTIFIED, 1950-59 

















Cases Notified 
Fate — 
No. Per cent. 
Discharged as quiescent eee aii 13 36 
Died of tuberculosis... 13 %6 
Out of hospital against medical advice 6 17 
Lost sight of after diagnosis ... . 1 3 
In 1 under t alia 3 x 
Total = os on we 36 100 
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within 3 months. Another who died 4 years after 
notification left hospital twice against medical 
advice, returning to the lodging-house on both 
occasions. Three men were receiving treatment in 
hospital at the end of 1959. Two of them, both open 
cases, spent several weeks out of hospital, one against 
medical advice and the other after a disciplinary 
discharge. 

It is clear, therefore, that the cases which occurred 
in the common lodging-house constituted an 
especial danger to the other residents because of 
their usually advanced and open disease at the time 
of notification and their unwillingness to co-operate 
with isolation and treatment in hospital. 


TUBERCULOSIS OUTSIDE THE COMMON LODGING- 
HOUSE 

To investigate the part played by the lodging- 
house in the spread of disease in the surrounding 
community, the spatial pattern of notifications with 
relation to the lodging-house was examined. The 
ward was divided into three areas: 

(1) Six streets immediately adjacent to the 

lodging-house; 

(2) Six streets, not so close, but within 500 yards 

of the lodging-house; 

(3) The remaining streets of the ward. 

In the absence of up-to-date census information 
in the detail required, the population at risk in these 
areas was estimated from the electoral roll for the 
city which lists by address all persons over 21 years 
of age, except those without a permanent residence. 
The latter are almost certainly a very small number 
and there is no reason to suppose that they are not 
scattered evenly throughout the ward. 

Notifications are classified into 5-year age groups, 
so that only those over 20 years of age, a group 
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which corresponds most nearly to the available 
population data, were used in what follows. The 
distribution of these notifications throughout the 
three areas in terms of their populations is shown 
for each sex in Table III. This Table shows that, 
relative to the population, adult male notifications 
came significantly more frequently from streets 
adjacent to the lodging-house than would be 
expected on the null hypothesis (i.e. that only chance 
differences occurred between the ratios of the three 
areas), the bulk of this excess coming from six 
Streets nearest to the lodging-house. No such 
significant differences occurred in the female notifica- 
tions. While the excess of male notifications from 
streets near the lodging-house could have been due 
to a higher proportion of elderly males living in 
those streets than elsewhere, who would have had a 
high incidence of tuberculosis in any case, nothing 
was found in a detailed examination of the ward to 
suggest that this might be the case; the age distribu- 
tion of the notifications themselves were very 
similar in the two areas of the ward for which 
comparison was possible (Table IV). 


TABLE IV 


AGE DISTRIBUTION OF MALE NOTIFICATIONS FROM 
DIFFERENT PARTS OF THE WARD 























Age Group (yrs) 20-39 | 40-59 | 60+ | Total 
Adjacent to Lodging-house: 
(i) Nearest six streets } 8 9 6 23 
(ii) Intermediate six streets 
Rest of Ward... | 24 37 18 79 
Totals”... ‘ide an 32 46 24 102 
Total x*: = 0-427 
D.F. = 2 
0-9>P>0°8 












































TABLE III 
ADULT NOTIFICATIONS FROM THE STREETS NEAR THE LODGING-HOUSE AND THE REST OF THE WARD, 1950-59 BY SEX 
Males Females 
Location a Notifications* ne Notifications* 
Observed Expected Observed Expected 

pm ieemer.| @ | & | | @ | + | & 
Rest of Ward 3,419 79 89-24 3,745 84 84:22 

3,908 102 102-00 4,358 98 98-01 

Totals Total x*: ing 12-15 es or ee 
0-01>P>0-001 0-8>P>0-7 











* Distribution of expected notifications based on number of electors. 
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DISCUSSION 

Two factors facilitating the spread of tuberculosis 
are a lowered resistance of the individual and 
opportunities for receiving frequent doses of infec- 
tion. Both of these factors apply to residents of a 
common lodging-house where many men are under- 
nourished and in poor general condition, and in 
close social contact (Sargaison, 1954; Laidlaw, 
1956). 

In the lodging-house studied, the incidence of 
tuberculosis is shown to have been high, and the 
proportion of open cases to have been significantly 
higher than in the outside community. Clearly such 
a focus of disease must be of great importance in the 
perpetuation of infection amongst the lodging- 
house population, and the lack of co-operation of the 
majority of those notified, such as observed here, 
adds considerably to the problem (Lancet, 1960). 

It is difficult to assess the importance of this focus 
in the dissemination of disease in the community at 
large. At first sight residents of a common lodging- 
house would seem to form a community of their own 
with few points of contact with the outside world. 
According to the warden of the lodging-house 
studied, not more than ten or fifteen (less than 5 per 
cent.) of the residents ever visited homes in the 
district, and then only rarely. 

Therefore other means of spread of the disease 
between residents and the community need con- 
sideration, and local public houses and turf com- 
mission agents’ premises might well be considered 
as likely places of contact. It was estimated by the 
warden that about two-thirds of the lodgers spend 
part of most evenings in a public house, and a few 
hours of most afternoons at a betting shop. There are 
44 public houses scattered throughout the ward, and 
as in Northern Ireland most patrons of a public 
house live locally, the residents from the lodging- 
house will probably come into contact there more 
frequently with men from the adjacent streets than 
from other parts of the ward. While it is not sug- 
gested that these are the only places in which the two 
populations meet, they would both appear to have 
conditions particularly favourable to the spread of 
disease, contacts there being usually relatively close 
and prolonged. 

The finding of an excess only in adult male notifica- 
tions in the streets adjacent to the lodging-house 
would suggest that the disease had been spread 
amongst men, possibly in a place where women 
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were absent. The public houses and betting shops 
would fit these criteria as women rarely visit either. 


SUMMARY 


The common lodging-house examined would 
appear to be an important reservoir of tuberculosis, 
The high incidence of open tuberculosis and the 
uncooperative behaviour of those lodgers who were 
found to have the disease are problems of particular 
importance in considering spread to other residents. 
However, it is unlikely that spread occurs only 
within the lodging-house, as, like most common 
lodging-houses, it is situated in a densely populated 
area. This work suggests that spread to the sur- 
rounding area does, in fact, occur, though it would 
seem mainly to involve other males. It is suggested, 
therefore, that spread occurs in places where males 
predominate and the public houses and betting shops 
of the area are considred to be the most likely places. 


I should like to thank Mr. W. Harvey, Deputy 
Secretary of the Northern Lreland Hospitals Authority, 
and his staff for granting access to the data used in this 
report. My thanks are also due to Prof. J. Pemberton 
for help and advice, to the warden of the lodging- 
house, and to Mr. J. Walker, Chief Sanitary Officer, 
Belfast County Borough Council, who rendered every 
assistance. 
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